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AdHixonal Observations on the optical Properties atul Structure of heated 
Glass md unannealed glass Drops, By David Brewster, LL.D, 
F.R^S. Edin, and F,S.A. Edin, fn a Letter addressed to the Right 
Hon, Sir Joseph Banks, Bart. K.B, P.R.S. Head November \0, 
1SI4, [PhiL Trans. mr>,p. 1.] 

In this continuation of the author’s remarks on Rupert’s drops, he 
observes, that when they are made of colourless gloss, and are held 
before a sheet of white paper, even the unbroken drops exhibit some 
appearances which he considers as marks of a crystalline texture ; 
and when tliey are broken in such a manner that the parts are re* 
tained in their relative situation, the structure shows a cleavage in 
the direction of lines diverging from the apex, or rather in the form 
of conical layers, having a common axis, with their apex towards the 
blunt end of the drop. 

Since the surface of these drops is cooled suddenly by plun^png 
into water, and fixed before the central parts ore contracted, the 
author conceived that their specific gravity might be less than that 
of annealed drops ; and indeed a difierence was found upon trial, 
amounting to v«^h part in the aggrepte bulk of its external dimen- 
sions ; but it appeared, on examination, that the contraction of the 
glass had taken place within outwards, so as to leave cavities in 
5ie interior sufficient to account for the difference of wdght, without 
supping any intrinsic difference of density in the glass itself. 

Dr. Brewster further observed, that by hearing a drop to redness, 
and allowing it to cool gradually, these cavities disappeared entirely, 
so as to prove that they did not arise from inchxdod mr, but merely 
from the internal oontraotion of the glass. 

Since oonsiderabie dijBmuhy occurs in preserving unanncaled drops 
of fiint glasB, the author has paid attention to the circumstances most 
.favourable to their preservation, and recommends removing them 
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from the water in which they have been plunged, aa soon as the red- 
ness in the centre of the drop ceases to be visible. 

Since the smallest portion of any polarizing crystal polarizes or 
depolarizes light according to its position, the author expected to find 
the same property in the fragments of a broken drop, but upon trial 
they did not appear to possess this property. 

Of the many important conclusions to which the author thinks that 
these experiments are calculated to conduct us. there is one which 
he considers too palpable to be passed over, namely, that when the 
particles of glass are separated to a certain distance by the expansive 
agency of heat, they assume a crystalline arrangement, which would 
not be discovered but by fixing them in this state by sudden cooling ; 
since the gradual approximation of the particles, by slow cooling, en- 
tirely destroys the crystalline structure thus produced. 

In a note the author remarks, that on more than one authority 
steel is said to be less dense after being hardened by quenching than 
before, which he ascribes, as in glass, to the sudden induration hav- 
ing commenced at the surface. And he takes occasion to suggest 
the possibility, that under these circumstances moderate changes of 
temperature may not occasion any degree of expansion, and that we 
may obtain, within certain limits, a substance of invariable length 
that may be useful for pendulums. 

Description of a new Instrument for performing mechanically the Invo^ 
lution and Evolution of Numbers. By Peter M. Roget, M.D. Com~ 
municated by William Hyde Wollaston, M.D. Sec. R.S. Read 
November 17, 1814. {Phil Trans. 1815,/?. 9,] 

The present instrument depends upon a new extension of the prin- 
ciple of the common sliding-rule ; for as in that numbers themselves 
are multiplied or divided by the mechanical addition of their loga- 
rithms, so in this their logarithms are multiplied or divided by me- 
chanical application of corresponding logometric spaces. 

In the common tables of logarithms, that of 10 is 1, and those of 
its simple powers are 2, 3, 4, &c. ; so the logarithm of the square 
root of 10 is or *5 ; the fourth root is or *25, being a decimal 
index expressing a power of 10 less than unity. In the same manner 
oil otlier numbers are considered as powers of 10, and their logarithms 
are integral or decimal indices of those powers. 

In the common sliding-rules the divisions are so placed as to mark 
intervals that are proportional to these indices ; so that by simple 
juxtaposition the sum or difiference of any two indices, and oonse- 
quenUy the product or quotient of any two nombers, appears by in- 
spection. 

In this manner, by addition of two equal logometric intervals, the 
square of any number may be found ; but the instrument so con- 
structed is not prepared to give the higher powers, without propor- 
ticmally frequent repetitions ^ the some process, which gives at leng^ 
a multiple ^ the index by the tedious ot^tkms of repeated addirioiu 
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The iuBtrument contrived by Dr. Hoget, U constructed to answer 
this last purpose, with the same facility as common multiplication 
and division axe performed by the common slidiug-rule. 

, For in the same manner as ntunbers are considered as powers of 
10, so their indices, fvhether integral or decimal, being, in fact, num- 
bers, may again be regarded as powers of 10 ; and their secondary 
indices, or logarithmic logarithms, may be laid down as logometric 
intervals, to which other logometric intervals may be added or sub- 
tracted mechanically, so as to present to view any multiples or ali- 
quot part of a logarithm, and consequently any powers whatever of 
the number to which that logarithm is index ; for when the unit of 
Gunter*s line, on the slider, is applied to any number on the scale, 
divided into logometric logaritlims, then 2 on the slider corresponds 
to the square, 3 to the cube, &c. of the same number. 

The author enumerates various uses to which such an instrument 
is applicable. To all cases of geometrical progression the application 
is obvious for finding the common ratio, the number of terms, or any 
particular term in the series. An approximate solution is thus given 
to all questions of compound interest, to regularly progressive in- 
crease of population, and to many calculations of chances. To cases 
also of the reduction of temperature which a body undergoes by com- 
munication to a surrounding medium ; and to successive stages of 
exhaustion, by on air-pump, it may be applied with eqtial advantage. 

Since the scale of instrument presents to view the proportion 
of logarithms to each other; while the slider represents the ratios of 
their respective numbers, it becomes a means of illustrating many 
points relative to the general theory of logarithms, whether to ex- 
hibit a series of logarithms formed according to any particular mo- 
dulus, or by an inverted position of the slider to find the moduli of 
all different systems, and accordingly in that, for instance, in which 
the modulus is equal to the basis. 

In this inverted position of the slider it affords a ready answer to 
various exponential equations, which do not admit of any direct so- 
iutioa, as, for instance, if j?* ss 100. Let the unit on the slider be 
placed opposite to 100 on the rule, then 2 will be found opposite to 
10, which is the square root of 100; 8 will be opposite to 4*641, 
which is the third root of 100 ; and by attending to the decreasuw 
numbers which correspond to increasing numbers on the slider, it wiU 
be seen that 3*6 is the point at whkh they appear equal, showing 
3*6**® is nearly eqnid to 100, and is therefore approximately the 
root required. 

The author concludes by pointing out various forms in which such 
an instrument may be constructed ; since the line divided into lo^* 
xnetrio logarithms may be turned into a spiral, or anranged according 
to any other of the various modifications that have been given to the 
common logometric line of Ounter. 
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Experiments on the Depolarization of Light as exhibited bg various 
mineral^ animal, and vegetable Bodies, with a Reference of the Phe~ 
nomena to the general Principles of Polarization. JBy David Brewster^ 
LL.D, F.R,S. Edin. and F.S.A. Edin. In a Letter addressed to 
the Right Hon. Sir Joeeph Banks, Bart. K.B. P.R.S, Head De- 
cember 15, 1814. [^Phil. Trans. 1815, j?. 29.] 

When a my of light has l)een so modified by reflection or refraction 
that in certain planes it is not divided into two parts by a prism of 
Iceland spar, tliat ray is said to be polarized ; but it may again, by 
several means, be rendered divisible, and is then said to be depola- 
rized. The object of the author, in this letter, is to comprise expe- 
riments on the depolarizing properties of a great variety of substaaces 
at the same time, and thence to deduce the general principles on 
which the various degrees or modes in which ^ey exhibit this pro- 
perty depend. 

Dr. Brewster has already, in a former communication, described 
the general phenomena of dejKilarizatiQn by mica, calcareous spar, 
topaz, and otlier regularly crystallized bodies, which have two neutral 
axes at right angles to each other, and two depolarizing axes also at 
ri^t angles to each other, but making angles of 45^ with each of 
the neutral axes. 

Of the bodies now enumerated by the author, some have no pola- 
rizing or depolarizing properties, as rock salt, fluor spax, and spinelle 
ruby. Out of seven specimens of diamond, four did not depolarize ; 
one depolarized about one fifth of the light, one about one lutlf, and 
one nearly all the light in every position. 

The next class of bodies subjected to experiment by the author; 
are vegetable and animal subs^nces, from which he expects to de- 
duce important conclusions. 

GKim arable depolarizes light in every position, unless in extremely 
thin chips. Cherry gum also depolarizes light, with some appearance 
of a neutral axis. Caoutchouc has the same property ; and though 
it loses it when fused by heat, it recovers the same power gradually 
in the course of a few weeks. White wax, melted between two 
plates of glass, depolarizes in every position. Bees’ wax has the same 
property, as may be exhibited by inclosing a portion of a cell of a 
honey-comb between layers of Canada balsam. 

Manna, camphor, and balsam of Tolu were tried with the same 
results. Various fibrous vegetable substances have also the property 
of depolarizing, but have neutral axes in the direction of their fibres. 

Adipocire :^m various sources, spermaceti, and soups of all sorts, 
depolarize in every position. Various kinds of hair, wool, feather, 
and mtk <k$>olarize, but have neutral axes in the directum of their 
and at right angles to it. 

Human cuticle, human nail, and various lands of horn ; the cornea 
oi the eye of a man, cow, or fish ; a piece of bladder, isinglass, or 
glue, depolarize in aU positions. Certain other animal substances, 
which are dktmctly fibrous in one direction, exhibit neutnd axes in 
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that direction, and at right angles to it, though they depolarize in 
other directions. 

Acetate of lead, confusedly crystallized between two plates of glass, 
depolarizes in all positions. Plates of ice have in general the same 
effect, though some exhibit neutral axes. 

Oil of mace being a soft solid, opake hrom confused crystallization, 
depolarizes also in all positions ; but it also exhibits, through a very 
thin margin, a peculiarity not observed in any of the preceding ex- 
periments. When the flame of a candle is viewed through it, the 
flame appears surrounded by a halo ; but if the light be polarized 
before it is transmitted through the oil of mace, then the flame has 
four wings or luminous radiations, at right angles to each other ; and 
accordingly if two pencils of light be received at the same time by 
transmission through Iceland spar, tlien there are two such images, 
with their four wings transversely situated, so that the rays of one 
image correspond in position with the blank spaces of the other. 

A slice of tortoiseshell, which also depolarizes in every position, 
exhibits also, by the polarized light of a candle, faint luminous rays, 
similar to those seen by oil of mace. 

The author next classes these bodies according to the various de- 
grees in which they more or less perfectly depolarize, and more or 
less perfectly possess neutral axes, in which depolarization does not 
take place. 

The simplest case of depolarization is that effected by a thin plate 
of Iceland spar, or other regularly crystallized body, the principal 
section of which is not in the plane of polarization, or at right angles 
to it, and consequently occasions the polarized ray to be subdivided 
into two others transversely polarize<l, according to the original ob- 
servation of Huygens. Hence if other bodies, as hair, wool, silk, &c. 
have neutral axes or [)lane8, in which a transmitted ray retains its 
polarization, while it is depolarized in other positions, this affords op- 
tical evidence of the regularity of their internal texture ; and though 
they cannot be called do\ibly refracting crystals, yet the author con- 
ceives that they form two images, which we coincident, but differ- 
ently polarized, and accordingly that these Indies should be called 
doubly polarizing crystals. 

Other bodies, on the contrary, like the confusedly crystalHzed ace- 
tate of lead, having axes in afl directions, present no neutral axes, 
but depolarize in every direction ; while others, according to the de- 
gree of their crystalline texture, have the property of depolarizing a 
greater or less proportion of the incident Hght, or, accorcUng to the 
degree of regularity of that texture, may e^ldt some appearance of 
neutral axes. 

With regard to oil of mace, Dr, Brewster observes, that since the 
continuous halo which surrounds the flame of a candle seen through 
k, is divided, by refraction through a prism of Iceland spar, into two 
sets of luminous radiations surrounding the two flames seen ^rougb 
it, having the luminous rays of the one corresponding in position to 
the vacant spaces of the other, he infers that the hak> itself , in fact. 
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when forcibly (!OTnpree«ed between two plates of glassj it also exhi- 
bited beautiful colours, that were complementary to each oUier in 
the two images of a candle seen through it, by means of a prism of 
Iceland spar; and when tlie pressure was removed, tliese com])lemea- 
tory tints disappeared. 

Inasmuch as these colours might be supposed owing to the thin- 
ness to which the plate of jelly was reduced by pressure. Dr. Brewster 
cut the cake to the same tiiinness which it had possessed while under 
compression, but without any production of colours till pressure was 
again applied. 

In the author's concluding experiment, he formed one twentietli 
of an inch thick of the same jelly, by melting it between two plates 
of glass. When merely ccmsolidated by cooling, this had no power 
of depolarization ; but by pressure it instantly resttired the evanescent 
image, and exhibited, as in the former cases, the complementary co- 
lours, showing, says the author, that pressure communicates a modi- 
fication of structure correspondent to that of crystallized minerals. 

Experiments made with a View to ascei'tam the Principle on which the 
Action of the Heart depends^ and the Relation which subsists between 
that Organ and the nervous System. By h, P. Wilson Philip, JPAy- 
sician in Worcester. Communicated by Andrew Knight, Esq. F.R.S. 
Head February 9, 1815. {PUL Trans. 1815, p. 65.} 

The author’s ultimate object is to ascertain the manner in whicli 
certain poisons act in destroying life ; but for this purpose he found 
it necessary previously to determine how far the powers of the ner- 
vous and sanguiferous systems depend on each other ; and though it - 
be generally allowed that the pojvers of the nervous system cannot 
continue long after the cessation of the circulation of the blood, the 
converse is not so generally admitted ; since there arc persons who 
maintain that the nervous power may be wholly destroyed witljout 
impairing the vigour of the heart. 

The present inquiry relates solely to tliis part of the subject, how 
far the power of tlie heart is influenced by the state of tlie nervous 
system ; and the author designs, at some future time, to investigate 
experimentally, by what steps certain poisons destroy the powers of 
both. 

M. Le Goliois maintains, tlmt though the destruction of the brain 
docs not impmr the action of the heart, it is immediately and ex- 
tremely debilitated by destruction of the cervical part of the spinal 
morrow. Dr. Philip, however, did not find this to be the cose in his 
experiments, of which the first ten, performed on rabbits, relate al- 
most exclusively to the eflect of destroying the spinal marrow. 

The animals were in general first rendered insensible by a blow on 
tiie occiput, after which the circulation was found to depend wholly 
on the continuance of respiration by artificial means, and not to be 
in any degree altered by subsequent removal or destruction of the 
8i>inai marrow, which was effectually done by means of a hot vsm. 
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The next experiments related to the effects upon the heart of eer^ 
tain stimuli applied to the brain or spinal marrow. Spirit of wine» 
applied to the brain or to the upper portions of the spinal marrow, 
excited considerable increase of heart's action, but not when ap- 
plied to the lumbar portion. A watery solution of opium or infusion 
of tobacco also, occasioned a slight increase ; but this was soon suc- 
ceeded by more languid action of the heart, which, however, reco- 
vered its power as soon as these applications were washed off from 
the brain or spinal marrow. 

When tincture of opium is applied to the hind legs of a frog, the 
animal is deprived of sensibility in less than a minute ; but this effect 
was found not to arise from the opium, but solely from the spirit of 
wine in which it is dissolved, which alone has the same effect, while 
a watery solution of opium has no such power. But though a frog 
be rendered insensible by application of spirit of wine to its feet, the 
heart nevertheless continues to act, and its force is even increased 
by subsequent application of spirit of wine to the brain or spinal 
marrow. 

The effects of opium or tobacco were also found to be the same 
upon frogs as they had been observed in former trials upon rabbits. 

In the course of these experiments it was observed, tiiiat consider- 
able pressure either on the brain or spinal marrow, had little or no 
effect on the motions of the heart ; and it was further remarked, that 
the peristaltic motion of the intestines was not affected thereby, and 
indeed that it in general obeyed the same laws as those of the heart 
in regard to being influenced by stimuli applied to the brain or spinal 
marrow, but at the same time that it is not dependent on those parts 
for their continuance. 

Since the apparent inconsistency between two facts, both well as- 
certained, evidently arises from some imperfection of our knowledge 
of the principles by which they are to be explained, the author en- 
deavours to elucidate this subject by further experiments. 

By applying strong stimuli, and repeating them, to the spinal mar- 
row of a frog, the muscles were made to contract till their irritability 
was exhausted. In a second frog the nerves supplying the muscles 
of one leg were divided, and the irritability of its muscles was ex- 
hausted by the application of salt to the muscles themselves ; and 
afterwards that of the other leg was exhaustcil by the same means, 
without dividing the nerves. Under these different circumstances 
the irritability was sooner exhausted in that limb to which the nerves 
remained entire. It appeared therefore, that the property of the 
heart, of beiitg excitable independent of nervous infiuenoe, is common 
to it with other musdee ; and also its property of being excited 
through the medium of its nerves, although it possesses the latter in 
a mn(^ less degree, being sparingly supplied with nerves, because its 
usual stimulus is immediately applied to itself, while that of the vo- 
luntary muscles is conveyed to them from the sensorium. 

And it further appears to the author, that, in the same manner; the 
i!^al marrow is capable of performing its funclicms independently 
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of the brain, yet may be influenced tlirough the brain, the ofl&oe of 
which is considered as purely sensorud. The separate existence of 
these powers is illustrated by a review of the various classes of ani- 
mals, in the lowest of which we And only the muscular system ; in 
the next above the muscidar and nervous without sensorium ; and in 
the most perfect animals we And the three vital powers combined, 
each having existence not immediately depending on the others, but 
so connected that no one can subsist long without the others, since 
all are supported by the same circulation, that is dependent for its 
continuance upon muscular action, which cannot exist without re- 
spiration, while this again depends on the nervous system for its 
continuance. 

Although the heart of a frog retains its power long after the brain 
and spind marrow are removed, nevertheless Dr. Philip found that 
its force may be for a time extremely impaired, by suddenly crushing 
the brain or spinal zoarrow, but it will again recover its power after 
the entire destruction of those porta ; and corresponding efl\K:ts were 
observed, though not so distinctly, in rabbits. 

It is to this cause that the author ascribes the difference between 
his results and some of those of M. Le Gallois, who, instead of em- 
ploying a small wire to destroy the spinal marrow, used an instru- 
ment which fltted the cavity of the spine, and consequently crushed 
the mam)w more suddenly. 

From the whole of his experiments the author concludes, that the 
involuntary muscles obey the same laws as those of voluntary motion; 
that the ddflerence arises from their being under different stimuli ; 
that both are liable to be stimulated throu^ the nervous system; that 
they each have power independent of that system. That what has” 
been called nervous system consists of two parts, one purely sensorial, 
the other conveying impressions. 

That the three powers are combined in the most perfect animals. 
That the muscular may be destroyed through the nervous system, and 
the nervous through the sensorial ; and though each is not strictly 
dependent on the others, they are so connected that no one can exist 
IcM^ without the others. 

Erperments to ascertain the Influence of the Spinal Marrow on the 

Action of the Heart in Fishes. Bf Mr. William Clift. Cornmmi- 

eated by Sir Everard Home, Bart. V.P.R.8. Head February 16, 

1815. [PAi7. Trans. 1816, p. 91.] 

These experiments were undertaken by the author, in order to as- 
oertain tiie truth or fallacy of M. Le Gallois* conclusion xespectmg 
the action of the heart belug dependent on the spinal marrow. For 
since Uie death of quadrup^ (on which M, X^e Gallois operated) is 
so readily pi^ooed by ir^ury to the vital organs, it appeared to 
Mr. Clift imt Ashes would be far preferable, their being more 
tenacioos of life. 

After two or three preUminary experiments on the duration of the 
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heart's action in carp, after being fully exposed by opening into the 
pericardium without any injury being done to the brain or spinal mar- 
row, Mr. Clift next passed a hot wire from the tail to the occiput of 
a carp of tlie same size, so as to destroy its spinal marrow ; and he 
found that the action of the heart was quickened for two or three 
beats, but then resumed the same rate of pulsation as before, although 
the voluntary muscles had lost tiieir power and did not contract when 
a stimulus was applied to tliem. 

After several rei)etitions of this experiment, with various modifica- 
tions in the mode of conducting it, the author arrives at the follow- 
ing results : — 

Ist. That the muscles of the body of a carp can be thrown into 
powerful action four hours after the brain and heart ore removed. 

2dly. lliat those muscles lose all power as soon as the spinal mar- 
row is destroyed. 

3rdly. That by exposure of the heart to water in which the fish is 
allowed to swim, the action of tlie heart ceases sooner than in air. 

4thly. That whether the heart is exposed or not, its action conti- 
nues long after the brain and spinal marrow are destroyed ; and still 
longer when the brain is removed without previous injury to its sub- 
stance. 

5thly. That the action of the heart is in general accelerated for a 
few beats by injuries to the brain or spinid marrow ; but that de- 
stroying the spinal marrow after the brain has been separated ren- 
ders the action of the heart slower for a few beats. 

Stme Expffriments and ObservaHona on the Colours used in Painting 

hg the Ancients. By Sir Humphry Davy, LL,D. F.R.S, Read 

February 23, 1816. [PAi7. Trans. 1815,p. 97.] 

Beside the use which may be made of what remains of ancient 
paintings as models for imitation, the author has endeavoured to 
reap the further advantage of making us acquainted with the nature 
and chemical composition of their colours ; for though the works of 
Dioscorides, Vitruvius, and Pliny contain descriptions of many sub- 
stances used by the ancients as pigments, it is only by experiment 
tiiat the subjects of which they speak can be identified. 

llie author's experiments hare been made upon colours found in 
the bariis of Titus, in the ruins called the baths of Livia, and other 
ruins of ancient Rome, and in the ruins of Pompeii. Some of these 
colours had been discovered m vases beneath the ruins of the palace 
of Titus, and were found to be the same as those used in various 
h:eSGopaintiiigsof thepakee. In one large vase, discovered about two 
jreors since, there were found, among other odours, three differ^t 
kinds of red, one approadung to orange, another dull red, and a third 
purplish red. The first Was muuum, the second and third proved to 
he both ochres of diferent tints. Another red found in various fresco 
paintings differed from those found in the vase, and proved to be ver- 
milion. This substance, called by the Greeks was known 
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by the name of minium to the RomanR» who callexi our modern mi- 
nium by the name of ceru8«a u»ta, in consequence of the mode of 
maJdng it ; wliich, on the authority of Pliny, is said to have been 
suggested by the accidental effects of a fire at the Pirseeus at Athens, 
by which ceruse was found converted into minium. 

Prom the description which Pliny gives of an inferior sort of ver- 
milion, formed by calcining certain stones found in veins of lead, 
the author is of opinion, that the mineral thus treated must have 
been a natural carbonate of lead, which becomes red when burned. 

Among the yellows examined by Sir Humphry Davy, were ochres 
of various tints, from being mixed with different quantities of chalk, 
and the yellow oxide of lead or massicot. 

But though we have the evidence of Vitruvius that orpiment was 
known to the ancients, and of Pliny that a substance nearly allied 
to orpiment, termed Sandorach, was used by the Romans, the author 
has not been able to detect either of these sulphurets of arsenic in 
any of the ancient fresco paintings. 

Among some rubbish collected in one of the chambers of the baths 
of Titus were several large lumps of a deep blue frit, which, upon 
being analysed, were found to consist of soda, silica, and oxide of 
copjier. Upon examination of the different tints of blue observable 
in the paintings of tlie baths, as well as several blues in fragments 
of fresco painting from the ruins near the monument of Caiua Ces- 
tius, and from excavations mode at Pomi)eii, it appeared that they 
all consisted of the same blue frit, more or less diluted by admixture 
with carbonate of lime. There appears to the author every reason 
to believe this to be tlie colour described by Theophrastus, os disco- 
vered by an Egyjjtian king, and anciently manufactured at Alexan- " 
dria. Vitruvius also spe^s of the same colour under the name of 
caeruleum, made in his time at Puzzuoli, by heating together sand, 
florea nitri or natron, and filings of copper. 

Though Pliny and Vitruvius speak of Indian blue, which appears 
to have been indigo, the author has not been able to discover any 
remains of it at this time ; nor indeed of any other blue, excepting 
the frit before mentioned among the o])ake blues used by painters. But 
it is by no means uncommon to find among the ruins fra^ents of 
tninsparent blue glass, which are tinged with cobalt ; audit would 
appear, from a passage in Theophrastus, that the Greeks considered 
cobalt as a species of in consequence of its property of giving 

this blue colour. 

.^ong the several shades of green observable in the baths of 
Livia, the baths of Titus, and elsewhere, the greater part are coloured 
by carbonate of copper ; but one of them, which approached the olive, 
proved to be the common green earth of Verona. It seems not Impro- 
bable that some of the greens which are now found in the state of 
carbonate ci copper may have been oiiginally laid on as acetates; for 
it appears from Theophmtus that the ancients were well acquainted 
with verdigris. 

The only trace of any thing approaching to the ancient parjde 
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prepared from ehell-iish in n broken vase in the batlis of Titus^ 
coutaiaing a substance wMch at the surface has become of a cream 
colour, but in the interior has a lustre approaching to that of car- 
mine. The colouring mutter of this substance was i^und to be com- 
bustible, constituting about one tliirtieth part of its weight, the re- 
mainder being a compound of siliceous, aluminous, and calcareous 
earths, it may, therefore, be regarded as a lake ; but it would be 
very difficult, if not impossible, at this distance of time, to determine 
whether it be of aoim^ or vegetable origin. In either case its du- 
rability, even in the interior of the mass, is a very curious circum- 
stance, although the part exposed to the air has suffered the changes 
to which such colours have been too often ])roved to be liable, and 
accordingly no traces of it remain in any of the ancient fresco paint- 
ings. 

All the blacks observable in the baths of Titus or elsewhere ac- 
cord with the descriptions given by ancient authors, who speak of 
them as carbonaceous substances, obtained either as common char- 
coal or as soots of woods or resins. 

Hie browns are sometimes mere oxides of iron or ochres, and 
sometimes mixtures of the oxides of iron and manganese ; and it ap- 
pears that the Romans had some knowledge of the properties pecu- 
liar to the latter substance, as Sir Humphry Davy has analysed two 
specimens of ancient Roman purple gloss, both of which were tinged 
with manganese. 

Among the whites of the ancient paintings, the author was un- 
able to discover any ceruse,* although it is known to Have been in 
common use on the authority of Theophrastus, Vitruvius, and Pliny, 
llie whites found are in general carbonate of lime, or fine white clays. 

The ground to which the colours are applied in tlm ancient fresco 
paintings, is precisely such as is described by Vitruvius, powdered 
marble cemented by lime, highly polished and beautifully white. 
With regard to the mode in which their colours were appHed. Vi- 
truvius and Pliny agree as to the employment of wax in encaustic 
painting, which was subsequently liquefied by heat so as to give a 
varnish to the painting. But the author has not in any instance 
been able to detect the presence of wax, nor yet of any animal or 
vegetable gluten, in any of the fresco pointinp, or even in the pot 
of colours found at Pompeii. 

From the facts above stated, it appears that the Greek and Roman 
painters had the advantage over the great Italian masters, since the 
revival of civilization, in two of tlicir colours, the Tyrian purple and 
the Egyptian azure, although the latter may easily and cheaply be 
; for if a mixture of about fifteen parts of soda, twenty parts 
of powdered flint, and three parts of copper filings, be strongly heat- 
ed together for about two hours, a frit is product extremely similar 
in appcarauce and degree of fusibility to the ancient blue frit. 
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Oh the Laws which regulate the Polarisation of Light by Rt^ection 
from transparent Bodies. By Pavid Brewster, LL,D. F.R.B. Edin, 
and F.8,A. Mdin. In a Letter addressed to the Right Hon. SirJo^ 
aeph Banks, Bart. K.B. P.R.S. Bead March 16, 1815. [PAt7. 
Trans. 1815, p. 125.] 

Though Huygens, who first explained the laws that regulate the 
extjraordinary refraction of light at a surface of Iceland spar, disco* 
vered that light thus separated has properties different from conunou 
light; and though Newton observed that light thus modihed has per- 
manent properties, with reference to the plane in which it has been re- 
fracted, and expressed this peculiarity by saying that these rays have 
sides according to which its subsequent refractions are regulated ; — it 
was Malus who gave to this modification the name of polarization, a 
term by which he could conveniently express the vanous affections 
which such light undergoes by refraction or reflection in different 
directioas ; and could thereby most distinctly describe the various 
phenomena relating to his important discovery, that light may also 
by reflection acquire the same properties that ore given by refraction 
tl^ugh Iceland spar and other doubly refiracting crystab. 

Midus ascertained, that when light is incident on the surface of 
water at a certain angle, that portion of it which is reflected is com- 
pletely polarized ; and that when %ht is incident on the surface of 
other medio, the angle at wliich complete polarization of the reflect- 
ed portion takes pli^ will be different, being greater when the re- 
flecting substance has a higher refractive. But Malus did not suc- 
ceed in detecting the rule by which the requisite angles of incidence 
for different l>odies could be inferred from their refractive powers. 

Dr. Brewster has been more successful in this inquiry ; and the 
result of his observations now communicated is, riiat the angles of 
inddenoe at which the maximum of polarization is affected by all 
substances he has examined are such, that tangent of incidence is to 
radius as sine of incidence to sine of refraction ; or as he expresses 
it, tangent of incidence is equal to the index of refraction. 

And since tangent is : radius : : sine : cosine, it is evident that 
the angle of refraction is then complement to the angle of incidence, 
or their sum is a ri^t angle ; and hence the reflected ray iormi a 
right angle with the refracted ray. 

At emergence also from a dense medium, the part reflected will 
be more or less polarized, and the maximum of polarizarion will be 
found as before, to occur When the angles of incidence and emer- 
gence are complementary to each other, or when the reflected por- 
tion makes a right angle with the refracted ray. Hence, in pola- 
rization by a plate of glass, of which the surfaces are parallel, k the 
kxcideaoe on the first surface be such as to polarize the reflected ray, 
tlie ]>oTtion reflected from the second surfiice will be polarized at 
same time, — a fact which Malus had observed, but acknowledged 
himself unable to explain. 

Dr. Brewster frurther observes, that it is according to the same 
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lav that the maximum of poknimtion takes place in refteotiou from 
the joint surface of two media* The angle of incideoee is comple- 
ment to the angle of refraction, or the tangent of incidence (as the 
author expresses it,) is equal to the quotient of the indices of refrac- 
tion of the media. 

After describing in a series of propositions the various degrees in 
which light becomes ]K)larized by reflection or refraction at different 
angles, and the number of reflections or reti*actiona necessary to 
effect complete polarization at various angles remote 6x>m that which 
produces the maximum, the author investigates the origin of a cer- 
tain quantity of impolarized light wliich exists even at the maximum 
polarizing angle in reflection from substances of high refractive 
power ; and he shows it to depend on the different reffangibility of 
diflFcrently coloured light. For when the incidence is such that the 
mean refrangible rays are completely polarized, it is evident that the 
incidence will not be such as to polarize completely either the red or 
the violet rays, and consequently a beam composed of these will 
appear as white light not polarized ; and when the polarization is 
effected at the surface of substances of high refractive and dispersive 
power, this portion will form a large proportion of the whole re- 
flected light. On tile contrary, any pencil of homogeneous coloured 
liglit, though only once reflected, may be completely i>olarized, even 
at the surfaces of tlie densest substances, if incident at on angle cor- 
rectly adapted to its refrangibility. 

The author purposes, on some future occasion, to point out the 
laws which rebate the polarization of light under various other cir- 
cumstances not noticed in the present communication. 

On some Phenomena of Colours, exhibited by thin Plates, By John 

Knox, Esq, Communicated by the Right Hon, Sir Joseph Banks, 

Barf, G,C,B, P,R,S. Read April 6, 1815. IPhil. Trans, 1816, 

p. 161.] 

It is not surprising, says the author, that neither Sir Isaac Newton, 
nor Dr. Herscfael, nor any other writer who has followed on the some 
subject, have given any explanation which appears to him to be ea- 
tisfhotory, since they have not been in possession of the jdienomena 
connected with this inquiry. After stating various objections which 
he considers as conclusive against the alternate disposition to be re- 
flected or transmitted inherent in the rays of light, and recuning at 
certain equal mtervals which are expressed under the name of fits by 
Bir Isaac Newton, Mr. Knox proceeds to describe those new phe- 
lunnena which form the principal subject of his pcqier, and wliich be 
has been enabled to make by the assistance of the method of ob- 
ierving such ajppeaiances employed by Dr. Herschd. This method 
consists in using the shadows of some opake substance held over 
tbm plates of glm, for the purpose of distinguishing from each other 
the several effects produced by different surfeces employed at the 
same time. If a |Afte of onsilvcred gptaas be laid upon a taUe before 
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a window, aad a piece of wire be held aver it, there will be $een two 
shadows of the wire, one froxa each of the surfaces ; if a second plate 
be laid upon the former, Uiere will be three shadows, one fh>m the 
uppermost sur&ce, one from the lowest, and a tlurd between them 
from the contiguous surfaces which together form but one image. 
If either of the surfaces in contact be slightly curved, so as to be a 
portion of a large sphere, then rings of colours observed by Newton 
are seen, and are found to arise from reflection at the surfaces of 
contact, as is proved by their being intercepted by the middle sha- 
dow of the wire. At the same time may ^so be seen other rings, 
occasioned by light transmitted through the surfaces in contact and 
reflected back to the eye from the undermost surface ; but as tliese 
rings are not the subject of Mr. Knox's experiments, he painted the 
under surface of the lower plate black, in order to prevent their in- 
terference with liis observations. Under these circumstances, a se- 
cond image of the rings, formed by reflected light, is seen by meaiis 
of two r^ections from the parallel surfaces of the upper plate of 
glass ; and in a favourable light further rq)etiti(>n8 of the same rings 
may be seen by several successive reflections. Under these circum- 
stances, in addition to these appejarances, Mr, Knox observed certain 
fringes to proceed on each side?froTn the points of intersection of a 
set of primary circles, witli their reflected images appearing as parallel 
lines at right angles to the line joining their centres, and divided into 
two sets, coloured in opposite directions from a central line. When 
a piece of glass is laid upon a convex surface, the secondary set is 
equal to the primary, and in that case the fringes are straight lines ; 
but when by due combination of surfaces the primary and secondary 
sets differ in size from each other, then these fringes assume a cir- 
cular form, coloured according to the same law as the straight fringes, 
being divided into two classes by a middle curve, towards which the 
violet edges of the curves on each side are turned. I'o these curves, 
which have not been observed before, Mr. Knox gives the name of 
intersectionary rings. 

In the same manner as one set of rings is produced by the inter- 
section of primary and secondary reflected circles with each other, 
they may also be produced by the intersection of other sets, either 
of transmitted or reflected rings, and may be rendered numerous by 
a number of surfaces of various forms ; or, on the contrary, may be 
exhibited in their most simple state by the intersection primary 
fringes with each other. For if two slips of plane glass be apfdied 
to each other at a small angle, the fringes of cdour then appear 
as straight bexn of prismatic colours parcel to each other. And ^ 
a third plate of glass be placed upon the uppermost, with a slight 
incUnatioin situated transversely to the former, the bemds thus pro- 
duced are at right angles to the preceding ; and by their intersecnona 
present a set of intersectioxuury fringes parallel to each other, axul 
bisecting the ang^e between the primaries from which they origixmte^ 
These fringes, as in the former oases, are divided by a centnu band 
into two sets, which Uie colours are oppositelj^placed, and on this 
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account the author cuUs them hinnryf a term which applies to the 
numerous class of phenomena which he has observed by a great va- 
riety of combinations. He reckons as many as nx kinds of rectili* 
near bands produced in his exj)eriments which have not been no- 
ticed by any other writer. 

In order to ascertain what effect the presence of air might have 
on these phenomena, the author repeated some of liis experiments 
in vacuo, and found tliat the removal of the air had no perceptible 
effect. 

Even the interposition of water between the surhices appears t<> 
him to diminish but little the brilliiuicy of the colours. Nitric acid 
has more effect ; and in fluids of greater density, as olive oil, the 
whole class of phenomena disappear. 

It appears somewhat strange, says Mr, Knox, that Newton 
should have attributed the coloured rings to a plate of air and to 
supposititious fits of easy reflection and refraction, when a cause more 
obvious was at Ijand ; namely, the interference of the reflecting and 
refracting strata diffused over tlic contiguous surfaces ; for it may be 
;8uppo8ed, that when a ray passing out of glass into air i» interrupted 
and receives a new impulse by the influence of a second refracting 
medium, these contrary impulses may be rc])eated many times, aiid 
by repeated vibration may affect tlie rays according to their different 
refrangibility, so as to separate them into differently coloured spec- 
tra. He therefore thinks it higlily probable, tliat by this compound 
jiction and reaction between the strata and light, and betw^een the 
rays of light themselves, all the various phenomena are produced# 
although from their extreme minuteness on accurate knowledge of 
‘the mode of operation is not to be expected. 

Some further Observatiom on the Currc7U that often prevails to the 

Westward of the Sciliy Islands, By James Rennell, Esq. F.R.S. 

Read AprU 13, 1815, [Shit, Trans. 1815, />. 18*2.] 

In the course of twenty-one years that have elapsed since the au- 
thor’s original communication on this subject was published in our 
Transactions, he has collected many new instances of the effects of 
tlie current, tending to confirm the general observations respecting 
its course fern Cape Finisterre to ScUly, and affording clearer proof 
of the strength of the stream than any evidence that he could adduce 
on the former occasion. ']^he first feet relates to its commencement 
in an easterly direction, toward Cape Finisterre, from a distance of 
at least fifty-three leagues, in the instance of the Earl Cornwallis 
Indiaman, which drifted in that direction at the rate of twenty-six 
miles per day. 

In flic second instance, a bottle thrown out by a Donkli naviga- 
tor was carried in a direction E. by S. to Cape Ortegal, a distance of 
sixty-four leagues, 

A third feet was communicated to the author by Admiral Knight, 
von. ii. c 
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who found a current at the rate of one mile per hour, setting nearly 
along ^ore on the nortli coast df Spain. 

With respect to the progress of the current which thus evidently 
«ete along the southern side of the Bay of Biscay, the author has not 
been able to procure any further evidence directly showing its con- 
tinuance round the Bay ; but ho observes that the soundings evi- 
dently show that the mud of the Garonne, Charante, Loire, Ac.* on 
the west coast of Prance, is all carried to the northward ; and that 
the openings of these rivers evidently point in tliat direction in con- 
sequence of the current that sets across their mouths. 

With regard to the further progress of the same current to the 
northward along the coast of France, direct evidence ia again ob- 
tained in the instance of H. M. S. Kussel, which was carried seventy 
miles to the N.W. by an unexpected current in that direction. 

In addition to these ^icts, which are of comparatively recent oc- 
currence, the author finds that the generally observed and well- 
known flow of the tides on the west of Scilly, cannot well be ac- 
counted for but by the supposition of a current setting in from the 
southward, which causes flood tide to run nine hours northward, 
while the ebb in the opposite direction lasts only three hours. 

Major Kennell has also recourse for evidence to two publications 
which have but recently come to liis knowledge, though printed so 
lon^ since as 1733 and 1757. In Joshua Kelly’s Treatise on Navi- 
gation, of the former dote, an instance is related of a West Indiaman 
drifted, during two days of dead calm, forty-six miles northward, 
across tlie mouth of the British Channel. 

Captain Mead also, in relating the case of the ship Hope of Liver- 
pool, in 1735, mentions her having been drifted forty-eight miles to 
the northward of her expected course, by the same current which he 
represents as an indraught into St. Georj^e's Channel ; and says it 
was well known to the Bristol men in mal^g for their Channel, and 
that accordingly they made allowance in their bearing of 4® or 5^ 
for that indraught. 

The author takes this occasion to notice another current, setting 
to the north-eastward across St. George’s Channel into Cardigan 
Bay, which sometimes endangers the s^ety of vessels in their pas- 
sage from the Land’s End to Dublin. 

This may partly arise from the tail of the Scilly current having an 
easterly set, in consequence of meeting the 8.E. coast of Irehmd ; 
but in the author')? estimation is more likely to originate from a cause 
jdmiiar to that of the Sciily current itself, in consequence of the 
south-westerly winds carrying a heavy sea along that coast from 
€iq)e Clear to Camsore Point. 
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Smme B^riments on a Solid Compomd of lodmt and Oxp^en, and 

on its Chemical Jpencies* By Sir Humphry I3avy, LL*D, F.R.S. 

Read April 20, 1815, [PhiL IVans. 1815, p. 208.] 

The author having observed that when a compound of iodine and 
chlorine was poured into an alkaline solution, there occurred a pre- 
cipitate of iodine combined with oxygen, inferred that iodine would 
in all probability decompose the gaseous compound of oxygen and 
chlorine; and upon trial found this presumption confirmed. For 
when iodine is exposed to euchiorine at the common temperatures 
of the atmosphere, there is an immediate action, and the formation 
of two comjwunds, an orange-coloure<l liquid consisting of chlorine 
and iodine, and a wliite powder comjMised of iodine and oxygen. 

By the application of a gentle heat, the former is made to rise in 
vapour, and the latter tlicn remains as a seini-trans])arent white so- 
lid. It has no smell, but a strong astringent sour taste. Its specific 
gravity is such that it sinks in strong sulphuric acid. 

By heat, rather below the temperature of boiling oil, this com- 
pound is separated into its two constituents, iodine^ wliich crystal- 
lizes on tlie sides of the vessel, and a gas which is found to be pure 
oxygen. The proportions of these products ore such, that the author 
conceives it to consist of one portion of iodine with five doses of 
oxygen. 

This comtxmad has such sJinity for water that it slowly deli- 
«|uesces in a moist atmosphere, but remains unaltered when the at- 
mosphere is dry. When dissolved in water* it first reddens and then 
dest^ys vegetable blues. By distillation the water rises in vapour, 
and by moderate heat leaves the solid substance unaltered. 

Hie solution acts upon all metals, even upon gold and platina, 
and decomposes many metallic solutions* occasioning insoluble pre- 
cipitates horn solutions of lead or mercury, which are oxides of tliose 
metals, 

It also forms compounds with all the eartlis that have been tried, 
(some of which are nearly insoluble in water,) and with alkalies it 
forms the same compound that have formerly been made by other 
lamm. 

lliis oxide also combines with acids, forming comj^ounds which 
crystallize. These are intensely acid to the taste, they redden vegetable 
blues, and act strongly on all metals. Hie efiPects of heat upon them 
arc Various, according to the different nature of the acid with which 
they are combined. The nitrate and sulphate may be sublimed unal- 
tered, but ore liable to partial decomposition if too suddenly heated. 

The oxalate is immediately and entirely decomposed by a g^uitle 
heat, and yields iodine and carbonic acid. 

Since tliose acids which are obtained by the decomposition of such 
compounds are found to' be in the state of hydrates, it is evident that 
water is a constituent of the crystalline products. 

To Uie compounda of iodine, oxygen, and hoses* the author for- 
merly gave the name of oxyiodes ; to the new compound of iodine 

c 2 
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and oxygen I he no^ gives the name of oxy iodine ; and to ha coin- 
pounds with water» oxyiodic acid. To this same compound M. Gay* 
Lussac has given the name of iodic acid, and for the salts he uses the 
generic term iodates ; but to this the author objects, that hydriodic 
and chloriodic acids may each be a« well entitled to the appellation 
of iodic acids as a generic name, and that tlie termination in at places 
those bodies, which he calls ox 3 riodes, in the common class of neutral 
salts, from which they differ in many respects ; while tlie term oxy* 
iodes expresses more definitely tlie nature of a combination, which 
has the closest analogy with the bodies termed hyperoxyrauriates. 

On the Action of Acids on the Salts usually called //yperarym«r^a^cs, 

and on the Gases produced from them, By Humphry Davy, 

LL,D, F,R.S. Read May 4, 1815. [Phil. Trans. 1815, p, 214.] 

M. Gay-Lussac having obtained, by the action of sulphuric acid 
on hyperoxymuriate of barytes, a peculiar compound, to which he 
gave name of chloric acid, the author was induced to examine the 
action of this and other acids on the hyperoxymuriate of potash, and 
after various attempts, found tlie following process with sulphuric 
acid to be the best. A small quantity, not exceeding fifty or sixty 
grains, of the hyperoxymuriate are to be mixed with a small quantity 
of the acid in its concentrated state, and to be rubbed together by 
means of a spatula of platina tiU incorporated into a solid mass of a 
bright orange colour. This mass having been introduced into a small 
retort, is to be then warmed by immersion in water gradually heated, 
but kept below the boiling point. As the heat rises, an elastic fluid 
is emitted of a bright yellowish grera colour. This gas may be re- 
ceived over mercury, on which it has no action ; but it is rapidly ab- 
solved by water. Its smell is aromatic, without any smell of chlo- 
rine. Tt destroys vegetable blues, without previously reddening them; 
By a temperature of 212^ it explodes with more violence than euchlo- 
rine, expanding more, and producing more light. After the explosion 
the volume is found increased in the proportion of 2 to 3 ; two parts 
of the product being oxygen, and the remainder chlorine. 

Phosphonis introduced into this gas occasions an explosion, and 
bums in the liberated gases with its usual brilliancy ; but otlier com- 
bustible bodies have no action on the gas. 

Water saturated with the gas is of a deep yellow colour ; it does 
not taste sour, but astringent and corrosive, leaving a lasting and dis- 
agreeable impression on the tongue. 

It appears to the author not impossible, that the gas to which he 
formerly gave the name of euchlorine, may be a mixture of the new 
^ with chlorine ; and indeed the action of water upon eiiohloriae 
favours this idea, since it acquires the same colour from it, and leaves 
a reriduum of chlorine ; but, on the contra^, the circumstance that 
Dutch foil has no action upon euchlorine, seems to show that it eon- 
tams no free chlorine merely intermixed, but that the whole is che- 
mically combined. 



The satmrated solution of tlie new gas in water, when mixed with 
^dkalme solu^ons, does not immediately lose its colour, or neutraHae 
the alkalies, but after a time the hyperoxymuriates are formed, and 
the colour disappears. 

In consequence of the doubt which now occurs concerning the true 
nature of euchlorine, the author declines giving a name to the pre-* 
sent compound, till he con have an opportunity of making some new 
experiments on that subject. 

Farther analytical Experiments relative to the Constitution of the 
prmsict of the ferruretted chyazic, and of ike sulphuretted cKyasic 
Acids, and to that of their Balts ; together with the Application of 
ike Atomic Theory to the Analyses of those Bodies. By Robert 
Porrett, jun. Esq. Communicated by W. H. Wollaston, M.D. 
Sec. R.S. Head May 1 1, 1815. IPhtL Trans. 1 815, p. 220.] 

In a former paper the author endeavoured to show that prussic acid 
would combine with black oxide of iron, or with sulphur, and form 
with them jieculiar acids, to which he gave the names of ferruretted 
and sulphuretted chyazic acids ; and he examined in what proportion 
the elements of these new acids are combined, as well as the propor- 
tions in wliich the acids unite to different saline bases. 

Mr. Porrett's present object is to add the results of two new ana- 
lyses, made with great care, and to correct those inaccuracies of ex- 
periment, which are at all times unavoidable, by the assistance of 
the theory of Dalton respecting the relative weights of atoms, and of 
Berzelius respecting multiple doses of oxygen. 

llie first compound here examined, is pnissiate of mercury. Ten 
grains of this salt were decomposed by hydrosulphuret of soda, and 
yielded of black sulphuret of mercury. The residual liquor being 
treated with sulphate of copj)er, yielded 9*7 of sulphuretted chyarate 
of copper, which by former analyses is known to contain T38 prus- 
sic acid. 

In order to determine the quantity of red oxide of mercury indi- 
cated by the weight of black sulphuret obtained, 25 groins of cor- 
rosive sublimate were decomposed by hydrosulphuret of potash, and 
yielded 2T5 grains; and since the quantity of red oxide contained 
in the sublimate is known to be 19% per cent., it is inferred that 9*3 
black sulphuret are equivalent to 6*62 red oxide ; and hence that 100 
grains of prussiate of mercury consist of 13*8 prussic acid, and 86*2 
red oxide of mercury. 

For the purpose of determining the constitution of prusaic acid, 
Mr. Porrett ejected its decomposition by mixing prussiate of mer- 
cury with red oxide of mercuiy, in such proportion, that by the as- 
fliatance of heat, whole of the prusaic acid might be converted 
into carbonic acid, azote, and water. By a number of trials he found 
that this was not completely effected till the quantity of red opdc 
added amounted to five times the quantity contained in the pruaraate. 
In the decomposition of prussiate of mercury alone by heat, it is only 



one sixth port of the prussic ecid, ‘which is decomposed by the quan- 
tity oxygen in the oxide present as a constituent of that salt, and 
he^e five more equal quantities are requisite to effect the complete 
decomposition of the whole. In all cases it is observable that the 
quantity of axote produced is exactly equal in volume to the quan* 
titjr of prussic acid gas decomposed, and the quantity of carbonic 
acid exactly the double of the same measure, i'ogether with these 
is produced a quantity of water, containing twice as much oxygen a» 
is contained in the carbonic acid. 

The author takes pains to describe, with much precision, the pre- 
cautions which he found it expedient to employ for effecting the en- 
tire decomposition of the prussic acid, the mode of preparing the red 
oxide, of grinding the materials, of charging tlie tube that he employs 
as a retort, of applying the heat to the several parts in succession, qnd 
of receiving and examining the products. 

The results of tliis analysis of prussic acid, show that 
1(K) groins consist of ^4*8 carbon. 

40*7 axote. 

24*5 hydro^n. 

In a Table which follows, the author exhibits, at one view, the re* 
suits of his analysis of prussic acid, and of ten different compounds 
into which it enters ; and at the same time a comparative statement 
of those proportions which may be supposed more neai* approximations 
to the truth, from theoretic considerations of the number of atoma 
contfuned in each of the salts under examination. 

On the Nature and Combinaiions of a netoly disewered veyetahh Acid p 
with Ohs€r\mtion$ on the Malic Acid, and Suggestions on the State 
tn which Acids may have previously existed in Vegetables » By 
Donovan, Esq. Communicated 'William Hyde Wollaston, 

Sec. R.S. Read June 1, 1815. [FhiL Trans. 1815, p. 231.] 

The acid here noticed by the author being obtained in greatest 
quantity from the fruit of the Sorhus meupixma, is denominated by 
him sorbic acid, in order to distinguish it from other known vegetable 
acids. To prepare it, he presses &e ripe fhiit, previously bruised, in 
a linen bag, and thereby obtains nearly half its weight of jutcei. 
With tills juice he mixes a solution of acetate of lead, and (detains a 
precipitate of sorbate of lead, which requires to be ffequentiy washed 
with cold water, llie purihed powder is then boiled in a la:^ quan* 
tity of water, which dissolves a part as a super-aorbate, leaving un* 
dissolved a sub-sorbate. The liquor being filtered and suibiM to 
cool, deposits brilliant crystals of purified sorbate of lead. 

*1^ the crystals thus obtained he adds a quantity of dilute su]^httrl 0 
acid, sufiicient to separate nearly the whole of the lead; and having 
then separated the remainder by a current of sulphuretted hydrogen 
gas, he obtains the li^td in a state of purity. 

The acid to which this bears the nearest resemblance, is the nudu!; 
and indeed these two acids appear to the author to have been eon* 



founded even by Scheek, for ap|des contain n porUon of aorbic 
well ns of malic acid ; but that thes«wacids are different^ Mr. Donovan 
proves by decomposing mnlate of lead by sorbic acid. For if water 
be boiled on malateof lead, no crystals are to be obtained on cooling 
the liquor ; but when the malate is boiled in sorbic acid* the malate 
is decomposed ; and the liquor, when cooled* deposits the peculiarly 
brilliant crystals of sorbate of lead. 

In order to be well assured of the difference between these acids, 
Mr. Donovan compared his acid with as many as seven different ape^ 
cimens of malic acid obtained from different sources, and was con- 
firmed in the opinion that they are essentially different, by comparison 
of various neutrtd salts obtained horn each ; those containing sorbic 
acid being in general to be procured in permanent crystals, while 
those from malic acid yidd merely deliquescent residua when reduced 
to dryness. 

The author remarks, that the purest malic acid is that prepared 
from the Sempervivum tectorum, which, according to the observation 
of Vauquelin, appears to be free from every other acid ; while tho 
juice of apples, unless they be taken very young, appears constantly 
to contain a portion of so^ic acid. 

This paper concludes with conjectures respecting the progressive 
changes of vegetable products, and possible conversion of bitter prin- 
ciple into malic add, sorbic acid, and oxalic acid ; but the author is 
fully sensible that little reliance can be placed ou such speculations. 

0» the Structure of the Organs of Respiration in Animals which ap» 
pear to hold an intermediate Place between those of the Class Pisces 
and the Class Vermes, and in two Genera of the last -mentioned Class, 
By Sir Everard Home, Bart, V,P,R.S, Read June 1, 1815. [Phil, 
Trans, 1815, p. 256.] 

The genera of animals here enumerated by the author, are tlie 
Lamprey, Myxine, an animal between the Lamprey and tlie Myxine, 
the Aphrodita aculeata, and the Leech. 

In the Lamprey* the organs of respiration consist of separate oval 
bags, that have seven ojienings on each side of the neck* for receiv- 
ing and mitting the water which they breathe by means of a carti- 
laginous thorax surrounding the bags. In the Xiunpem, which is of 
the same genus, the structure is very similar, but the cartilages of 
its thorax are weaker. 

In an animal brought from the South Sea by Sir Joseph Banks* 
there are also the same number of external openings, and tiie same 
number of bags ; but there is no cartilaginous thorax, and hence the 
author is induced to consider the animal intermediate between the 
Lamprey and Myxine, wluch it resembles in having teetli, and in bav- 
ii^ a mesentery to its intestines. 

In the Myxine, there are only two orihees mi the under surface of 
the neck ; but these branch iaternolly to six separate bags on each 
mde. 



In the Aphrodita uculeuia^ the organs of respiration differ so mtieh 
from other animals of that tribe» that the author enters more minutely 
into the peculiarities of their structure. Tliere are thirty-two open- 
ings between its tufts of bristles on each side, which lead to one large 
cavity on the back, into wliich project two rows of globular cells that 
communicate with the viscera, the use of which may admit of some 
doubt. 

In the Leech, there arc sixteen external orifices on each side under 
the surface of the belly, communicating with an equal number of di- 
stinct globular cells. 

With respect to the respiration of the Lamprey, the author observes, 
that it naturally differs from that of fishes in general ; for whilst they 
are attached by means of their mouths, the respiration could not then 
be carried on by means of that organ. A portion of the respired 
water may, however, be occasionally received into the oesophagus by 
a tube, with -which all the bags communicate, and thence may pass 
into the stomach. 

In the animal from the South Seas, which has no cartilaginous 
thorax, the respiration must be performed by the elasticity of the 
bags themselves. 

In the Myxine, the author conceives that the water received by 
the two external openings is carried wholly into the cesopbagus, and 
is then thrown out by an orifice that opens externally below those 
before described. 

In the Aphrodita and Leech, the .same openings which receive, also 
emit the respired water ; and since in the latter the pressure of the 
bags is offec^ted by tlie muscles of the body, their respiration must 
vary according to the degree of btidily exertion. 

On the Mode of Genei^afton of the Lamprey and Myxine, By Sir 

Everard Home, Bart. V,F.R.S. Read June 15, 1815. [PkiL 

Trans. 1815, p. 265.] 

The [)rcsent may be regarded ns on arldition to tliose reasons which 
the author lately gave fot placing the I^amprey and Myxine in a rank 
intermediate between fishes and vermes ; for instead of having di- 
stinct sexes, as is the cose in perfect fish. Sir Everard Home observes 
that they are hermaphrodite. 

He finds that the organs, which have been hitherto taken for kid- 
neys in supposed femedes, are in reality testicles, and that the sup- 
ped males are really fish without spawn, in consequence of their 
not breeding two seasons together. 



25 


On the MultipHmtion of Images^ and the Oolours which accompany 
them t« ttome Specimens of calcareous Spar. By David Brewster, 
LL.D. F.R.8. Land, and Edin. In a Letter addressed to the Right 
Hon. Sir Joseph Banks, Bart. G.C.B, P.R.S. Head June 8, 1815. 
[P4 j7, Trans. 1815, p. 270.] 

The phenomena which the author here endeavours to explain, he 
says, were first noticed by Prof. Robinson of Edinburgh, and pub- 
lished by Mr. Benjamin Martin in his Treatise on Iceland Crystal. 
It would not be easy to describe Uie appearances without reference 
to the figures that accoinj)any the paper. The peculiar specimens 
of calcareous spar in which tliey occur, have been supposed to have 
fissures, witli a disposition to split in the direction of the longer dia- 
gonal of the rhomboid. But tlie autlior considers it as an interrupting 
stratum, since it appears to him not to bear the most remote resem- 
blance to a fissure, but resembles a vein or film uniting the two pris- 
matic portions of a rhomboid. Neither are the phenomena produced, 
when two surfaces jutificiolly ])olished in the direction of the sup- 
posed plane are applied to each other ; but tliey are produced when 
u thin film of sulphate of lime is interposed as a vein between two 
^uch portions of Iceland spar, and the surfaces are closely united by 
a cement of strong refractive power. 

The suiipositiou of such a crystallized vein, serves also to explain 
the varieties observable in the characters of the phenomena in dif- 
ferent instances, which must vary according to the thickness of tiie 
vein, and acec^rding to the position of its polarizing axis. 

The author also describes certain new instruments for exhibiting 
complementary colours produced by polarized light ; but the descrip- 
tions require the aid of his figures to render them intelligible. 

A Series of Ohsertations of the Satellites of the Georgian Planet, in- 
cluding a Passage through the Node of their Orbits ; with an intro- 
ductory Account of the telescopic Apparatus that has been used on 
this Qcettsion ; and a final Exposition of some calculated Particulars 
deduced from the Observations. By William Herschel, LL.D. F.R.8. 
Read June 8, 1815. [Phil Tra?is. 1815, p. 293.] 

Since in the examination of objects so minute and so distant as 
these satellites, it is necessary not only to magnify for the purpose of 
removing them from the body of the planet itself, but also to collect 
as much of their light ns may be, in order to render the impression 
they make on the eye sensible, no instrument less than a 20-feet te- 
lescope is sufi5cient for discerning them ; and even with an instrument 
of this deBcri]>tion it is but with a favourable atmosphere, and through 
a small part of their orbit round the primary, that Dr. Herschel has 
been able to make his observations ; and he has also occasionally 
availed liimself of the greater light that is to be obtained by concave 
cye-glasscs, notwiUistanding the smallaess of the field of view, and 
other objections to their use. ITie magnifying powers employed on 
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tlie«e occa^ioQH have been from 300 to 800 times ; somettm^^s one^ 
and sometimes another being used» according to the states of the air 
or inoon» or other circumstances. 

The observations here recorded, were made principaUy from the 
year 1787 to 1 7J)8 inclusive, and they are given in the order in which 
they occurred with all the phenomena noticed each time, and notes 
of correction added from subsequent observations respecting stars 
mistaken for satellites, or satellites wrongly numbered. For Dr. Her- 
schel always added a oonhguration to his descriptions, in order to avoid 
mistakes, and in general made, by previous estimate, a sketch of the 
places where known satellites might be expected ; some misconcep- 
tions were unavoidable, in consequence of the interruptions to hi» 
observations from cloudy or moon-light nights, as well as from small 
stars that unexpectedly interfered. 

From all the observations thus made, and from accurate measures 
taken by different micrometers, the author infers the nodes of the 
two first satellites to have nearly the same longitude of 165^° ; that 
their inclination is also the same, 78^ 68^ ; and the motion of both, 
from their ascending node to the greatest elongation, retrograde. 
The periodic time of the first is found to l)c S'* 16** 56“ 5* ; and that 
of the second 13^ 11** 8“ 19* ; their distances at greatest elongarion 
36*' and 48** respectively. 

To these determinations respecting the oibits of the satellites. 
Dr. Herschel adds liis estimate of the distances to wlucli they must 
move from the body of the planet before tliey become visible by his 
20-feet telescope, llie first requires to be at more than half its 
greatest elongation, llie second also becomes invisible when it is 
within half its greatest elongation. If there be an interior satellite, 
as large as the first, he imagines it would be visible through so small 
a part of its orbit, as not to l>e seen for two nights together. 

Notwithstanding this difficulty, the author thinks he has seen an 
interior satellite. And with regard to exterior satellites, though 
nothing has been correctly ascertained, the number and positioiis of 
different objects recorded is such, that the author enummtes as far 
as a supposed sixtli satellite. 

An Account of some Es^periments with a large Voltaic Battery. By 

J. O. Children, Esq. kR.8. Read June 15, 1815. [PAi7. TVaii#, 

1815, 363.] 

llie battery with which these experiments were made, has 21 
cells, each containing about 40 gallmis of water, to which was added 
a mixture of nitric and sulphuric acids, at various intervals, beginning 
with and ending with -gVth part of the water. Into each ceU 
was immersed a zinc plate, with a pair of copper plates, one on each 
side, but connected together at the bottom, and also duly connected 
to the zinc in the cell adjacent. Each plate had 16 square feet of 
surfiice. 

The first series of experiments were on the comparative liability of 
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di€ 0 rent metala to be ignited by the power of this battery, by joining 
equal lengths of any two wires in the »fune line, and middng the 
circuit through both thus connected. In the comparison of platina 
and iron, which of all metals are most easily ignited, the difference 
was so little, that their comparative ignition altered during the ex* 
periment in consequence of apparent difference in their capacities, as 
well as conducting powers. Of other metals, gold and copper were 
nearly equal, and far less easily ignited than tlie former. After them 
stood zinc and last of all silver. Mr. Children observes, that the 
order of these metals, as conductor of electricity, nearly follows that 
of their powers to conduct heat. 

When this battery was excited to its utmost, ic ignited 5 J feet of 
platina wire one niutli of an inch in diameter. 

A bar of platina, one sixth of an inch square and 2^ inches long, 
was heated red, and fused at each end. 

A round rod, one fourth of an inch in diameter and 2^ inches long, 
was heated bright red throughout. 

Oxide of tungsten was partially reduced. 

Oxide of tantalum was partly fused, and of a reddish brown colour. 

Oxides of uranium and titanium were fused, but not reduced. 

Oxide of molybdena was fused and reduced. 

Oxide of iridium, with osmium, was fused to a globule. 

Pure iridium was fused into an imperfect globule, having 8j)ecific 
gravity 18*68, 

Of earthy bodies, ruby and sapphire were not fused. 

Blue spinel ran to a slag. 

Magnesia was agglutinated. 

Quartz was not affected. 

T^is opportunity was token by Mr. Pepys of attem|>ting the con- 
version of iron into steel by union with dimnond, which appeared to 
have been accomplished. A wire of good soft iron, having been slit 
longitudinally with a fine saw, the slit was filled with diamond powder, 
and the whole having then been wrapped round with a piece of mus- 
eovy talc, was bound together with a fine iron wire. Although the 
wire thus ])repared was by no means intensely ignited, and for no 
longer a time than six minutes, no part of the diamond powder was 
to be found after the experiment, and the iron was found converted 
into a sort of blistered steel ; for it was hardened by quenching while 
hot, so as to resist the file, and to scratch glass with facility. 

Beside the exi^eriraents above made with three plates connected in 
wiccession as a powerful battery by the action of acids on their sur- 
fistces, a triel was made whether at the moment of contact between 
large metallic surfaces, any degree of ignition could be rendered 
visible. All the zinc plates were connected together as one zinc 
plate, and also all the copper plates connected as one copper plate. 
A communication was then made between the two sets of plates thus 
eoxmected, but »ot mmerstd in a fluid* and all the electricity sup- 
posed to move in consequence of the contact, was made to pass 
tfaiough a wire of platina ruSnjth of an inch in diameter, and about 
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■»Vth of an inch in length ; but tliere was no appearance of ignition, 
although the same wife may Ihj instantly ignited by a single pwr of 
one inch plates immersed in a weak acid. 

On the dittperaive Power of the Atmosphere, and its Effect on astrono* 

micai Observations, By Stephen Lee, Clerk and Librarian to the 

Royal Society, Communicated by W. H. Wollaston, M,D. Sec, R,8, 

Read June 15, 1815. [PhiL Trans, 1816, 375.] 

Although the appearances of colour ^ven to low stars by atmo- 
spheric refraction be very well known, the comparative degree of re- 
frangibility of the differently coloured rays does not appear to have 
attracted attention in proportion to its important effects on delicate 
astronomical observations. 

The author endeavours to point out some of the princii)al errors 
that may arise from making allowance for mean refraction without 
due discrimination of the kinds of colour observed. It is evident that 
stars of different colours will require different corrections in observa- 
tions of their altitudes. 

TThe apjiarent altitude of the sun will also vary, according to the 
coloured glass employed in viewing its disc. For since there must, 
in fact, be several images of the limb observed at small distances from 
each other, it becomes a matter of choice which of them shall be 
selected by the kind of glass used ; and it is possible, that to their 
cause may be ascribed the discordance which exists between the ob- 
sen^tions of the solstices, and possibly some disagreement between 
different o\>servers. 

Mr. Lee also suggests, from this source, an explanation of the 
apparent projection of Aldebaran and other red stars upon the sur- 
face of the moon, — a phenomenon 4iiat has been frequently noticed, 
but not yet understood. For if Aldebaran be nearly in contact with 
the upper limb, since the white light of the moon will be elevated 
more by refraction, it is evident that the stars may thus be made to 
appear within her disc a few seconds before or after contact. 

Tlie author refers to a great number of observations that he has 
made on Mars, Venus, and fixed stars ; from which he infers the 
quantity of dispersion of light to be between one sixtieth and one 
j^eventicth of the total atmospheric refraction. 

He also adds several remarks on certain alterations in the mode of 
making astronomical observations, by which the results deduced may 
have been affected, esj>ecially with reference to tliose of Dr. Bradley ; 
noticing particularly the period when Hadley^s sextant came into 
general use, and with it tlie employment of glas^s variously coloured, 
which were soon applied to other instruments. 

Mr. Lee concludes with suggesting such precautions as may lead 
to a more correct knowledge of atmospheric refraction, hoping that 
the s\ibject may be pursued by astronomers more favourably situated 
than himself for such an investigation. 
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Determination of the North Polar Distances and proper Motion of 

Thirty fired tiiars. By John Pond, Esq. Astronomer Royals F,R,S. 

Read June 15, 1815. [PhiL Trans. 1815,/;. 384.] 

In the former catalogue 'which the Astronomer Royal gave in 1813. 
he estimated the probable extent of error at not more than one fourtli 
of a second ; and his present catalogue, which may be presumed to 
be improved by a greater number of observations, confirms the just- 
ness of that estimate ; since the peatest difference observable is not 
more than two tenths of a second. 

A comparative catalogue is abo given of the places of the same 
stars in 1756, as deduced from the observations of Dr. Bradley ; and 
thence is added a column of annual proper motions for each of the 
stars in the collection. 


An Essay towards the Calculus of Functions. By C. Babbage, Esg. 

Communicated by W. H. Wollaston. M.D. Sec. R.S. Head June 15, 

1815. [PhiL Trans. 1815, p. 389.] 

In the same manner as an exponent expresses one operation on 
quantity, namely, the multiplication of it by itself a certain number 
of times, or raising it to the power expressed by tlrnt exponent, so 
the term Function, which has been introduced into modem analysis, 
is intended to express generally the results of all tlie various opera- 
tions that can be performed upon quantity. Many of these operations 
consist of two parts, the direct and the inver.se. To extract a root is 
the inverse, with reference to that of raising any number to a higher 
power. So the integral is the inverse of the differential calculus ; and 
the same observation applies to finite differences. In all these cases 
the inverse method is by far the more difficult of tlie two. 

The author’s olyect in the present essay is to consider the inverse 
method with respect to functions, and, if possible, to determine the 
value of an unknown function by means of any functional equation 
given, instead of discovering, as in the direct method, the value of a 
quantity from an equation in which the function is known. But the 
mode in which the author pursues his inquiry, of course could not 
admit of being publicly read. 

Some additioml Experiments and Observations on the Relation which 

Subsists hettoeen the Nervous and Sanguiferous Systems. By A. P. 

Wilson Philip, Physician in Worcester. Communicated by Theimas 

Andrew Knight, Esg. F.R.8. Read June 15, 1815. [Phil, Trans. 

1815,/), 424.] 

This paper comprises a series of very numerous experiineuts on the 
eSects of various stimuli applied to tiie brain and nerves of rabbits 
and frogs, in exciting the voluntary muscles, the heart, and the blood- 
vessels ; from which the author infers, — 
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Tliat the laws wliich ^eg^date their effects on the muscles of ^lun- 
tazy and involuntary motion are different. 

lliat both mechanical and chemical stimuli applied to any part of 
the nervous system tend to increase the action of the heart. 

lliat neither mechanical nor chemical stimuli applied excite the 
muscles of voluntary motion, unless they are applied near the origin 
of the spinal marrow. 

Hiat mechanical stimuli have more effect than chemical on volun- 
tary muscles, but the reverse with respect to those of involuntary 
motion. 

That all stimuli continue to affect the heart long after they have 
failed to excite the muscles of voluntary motion. 

That the motions thus excited in voluntary muscles are irregtilar, 
but those of the heart more regular. 

That the former occur chiefly at the first moment of aj)plication, 
but those of the latter as long as the stimulus is applied. 

That the former depend on intensity of the stimulus, the latter on 
the extent of surface to wliich it is ai)pUed. 

That the power of the blood-vessels, like that of the heart, is in- 
dependent of the nervous system, though they may be influenced 
through that system, as the heart is. 

That the actions thus excited are regular, as those of the heart, 
and that their power, like that of the heart, may lie destroyed 
through the nervous system. 

On tht Fire-damp of Coal Mines, and on Methods of lighting the Mines 
so as to prevent its Fsp/osion, IJy Sir H. Davy, LLM. F,RM, 
V,P.RJ, Read November 9, 1815. [Phil. Trans, 1816, p. 1.] 

The great sources of fire-damp in coftl mines are blowers or fissures 
from which currents of this inflammable gas issue in considerable 
quantitiei and for a long series of years ; but there is also a oertain 
quantity produced by the workings. The author was informed by 
Mr, Hod^n, that ^ a cask be &led with a quantity of recenUy 
pounded coal, at 1 a small aperture be made in it, inflammable gas 
will issue from the aperture. 

In several specimens of fire-damp which the author has analjaed, 
the infiammablc part was the same in all ; in some instances mixed 
with a small quantity of common air, in others with azote and car- 
bonic acid. The purest contained only ^T^h of atmospheric air. 
Ono measure of this gas required nearly two measures of oxygeh for 
its combustion, and formed nearly one measure of carbonic acid. 

Sulphur heated in this gas decomposed it, forming sulphuretted 
hydrogen, and precipitating charcoal. 

lliis gas, when mixed with chlorine, does not Combine by expoimre 
to light ; so that it appears to contain nmther olefiant gas nor hydM)- 
gen, and seems to be the same as the inflammable gas of mu^eSi 
or pure curburetted hydrogen. 
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When this gas is mixed with atmospheric air, it inflames by a 
lighted taper ; but unless the quantities are duly proportioned, the in- 
fl^matiou is too slow to be accompanied with sound. The com- 
bustion appeared to be most sudden when there were about 7 or 8 
parts of air to 1 of the gas. When 1 of the gas is mixed with 15 or 
16 of air, the candle burns wdth an enlarged flame, which does not 
extend to the whole (pnuitity, and the same phenomenon occurs 
when the gas constitutes no more than iVth part of the mixture. 

I’lie author next made trial of the degree of heat necessary for the 
combustion of tliis gas, which in fact is difficult to ignite, for even 
the electric spark will not explode a mixture containing 5 parts of 
air to 1 of the gas ; but when the air is increased as far as 6 to 1 , or 
nearer to the most explosive proportion, tlien it does take fire by tlie 
electric 8j)ark. Even the most explosive mixture will not take firtj 
from well burned charcoal, nor by iron heated to any degree short 
of actual combustion. But on the contrary, hydrogen whether sim- 
ple or sulphiirctted, olefiant gas, or carbonic oxide, may each be set 
on fire very readily by all these means ; and hence the gas procured 
by distillation from coal is liable to be fired by ignited iron or char-- 
cool, in consequence of the olefiant gas which it contains along with 
the carburetted hydrogen in the first stage of the process of distil- 
lation, and on account of the carbonic oxide and hydrogen which it 
contains in the latter stages of its production. 

Since the fire-damp of coal mines is free from these admixtureSjt it 
might be possible to light a mine by means of a charcoal fire, if free 
from flame, which is necessary for the ignition of the gas. 

The method, however, which the author proposes, is not depend- 
ent on this property, but upon the supply of air to a lamp employed 
for that puqmse being limited, in such a manner that the lamp will 
be extinguished by impurity of the air before an explosion can take 
place. 

If a lighted lantern, in the bottom of which there is only a small 
aperture just sufiicient for its supply, be inserted in a mixture of 
conuaon idr, with about Vrth of fire-damp, the fiame first appears 
fiseble^ next enlarges, and then is uniformly extinguished. In the 
lantern here proposed for coal mines, a chimney is added of such 
length as to prevent any communication from the enlarged fiame up- 
watds with the external air ; and the opening below is designed to 
be at a fixed distance from the fiame, by using oU lamps instead of 
oandloB. As an additional security in some eases, the author con- 
ceives it may be useful to add valves at the apertures, which may 
be made to shut by a thermomctric spring when the heat is increased 
by entogemeut of the flame. 

Beside the foregoing, which the author terms the safe lantern, he 
has constructed two others on the same principle with that proposed 
by Dr. Clanny, and described in a late volume of our Transactions : 
but as that of Dr. Clanny has been found objectionable, not only on 
account of manual labour and constant attention necessary in work- 
ing the bellows, but also on act^ount of its si^(^ those now proposed 
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lire of ftmaller dimension8> one with a pair of Bmoll bellows, and tlie 
other with a syringe ; but both of these, like the steel mill, require a 
person to work them constantly, and will probably be superseded by 
the simple construction first described. 

j4n Account of an Invention for giving Light in ewplodx^e Mixtures of 

Fire-damp in Coal Mines, by comuming the Ilre-dnmp. By Sir 

Humphry Davy, LL.D. F.R.S, V.P.U.L Read January 11,1816* 

\PhiL Trans. 1816, p. 23.] 

lliis contrivance consists in covering the flame of any lamp or can- 
dle with a wire sieve, the apertures of which may be as large ns vVth 
of an inch square. 

When a cylinder of wire gau7.e, covered at top with the same gauze, 
is closely fitted to a lamp, and surrounds its flame so that there is no 
aperture but those of the gauze, if the little lantern so constructed 
be introduced into the most explosive mixtures of carburetted hydros 
gen and air, the cylinder becomes filled witli a bright flame at its in- 
terior surface, which continues to burn as long as the mixture remains 
explosive. 

When the carburetted hydrogen constitutes no more than -iVth erf" 
the mixture, the flame of the wick continues to bum surrounded by 
the flame of the fire-damp ; but when the proportion is as 1 to 7, the 
flame of the wick disappears. 

When the apertures of the gauze are of the largest size, the flame 
is the most brilliant, and the wire of which it consists becomes ignited, 
but still without occasioning explosion of the mixture external to the 
lamp. 

Similar experiments were also inade witli hydrogen (not carbu- 
retted), and with the same results. Hut in this case the gauze was 
of the finest kind, witli 6400 apertures in the square incli ; and since 
the thickness of the wire was -rhrth of an inch, the apertures them- 
selves were about -rhrth of an inch square. With gauze of this con- 
struction a flame may be introduced even into a mixture of hydrogen 
and oxygen, and burn this mixture at the inner surface of the kn* 
tem, without communicating its flame to the mixture externally, 
even though the wires become intensely red hot. 

After such trials of the security of this little apparatus, the author 
has no hesitation in recommending it for adoption by the collier, who 
will require for his security nothing more than a little wire cage to 
surround the fifune of his lamp, and thus, at the cost of a few pence, 
will procure a light as long as tliere is a sufficient supply of fire-damp, 
without any futther expense. 
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On the Develop^ment of E;irponcntial Funviiom ; iogrthcr with several 

nm Theorems relating to jinite Differences. By John Frederick W. 

Her»chel, Esq, F.R.S, Head Deceml>er 14, 1815. [Phil. Trans. 

1816, 7>. 25.] 

The subject here considered by Mr. Herscbcl relates to the cele- 
brated theorems of Lagran^^e, ex 2 )res 8 ing the connection between sim- 
ple exponential indices and those of differentiation and of integration. 

Since the theorems have been demonstrated by various subsequent 
analysts, as by La])lace, by Arbogast, and by Dr. Brinkley, the autlior 
takes them for granted; but observes that in their original form they 
are but abridged expressions of their meaning ; and that in order to 
become practically useful, their exponential functions require further 
development. 

And though this part of tlie subject has been treated with great 
ability by Dr. Brinkley, who has deduced formuhv respecting the 
first of the two theorems far more simple than could have been ex- 
pected from the complex nature of the subject; yet since his method, 
when applied to the second more general theorem, M ould lead to de- 
tails of extreme complexity, Mr. Herschel has taken a different view 
of the subject; and beginning W'ith the more general theorem has 
arrived at a general formula, which he believes to have been Wtberto 
wholly unnoticed, and wjiich, when applied to certain particular 
cases treated of by Dr. Brinkley, affords precisely the same results. 

But the mode in which this subject is treated, or even the results, 
were not of a nature to admit of being read in 2 )ublic. 

On new Properties of Heat, as exhibited in its Propagation along Plates 

of Glass, By David Brewster, LL,D. F.R.S, Load, and Edinb. 

In a Letter addressed to the Right Hon. Sir Josejdi Banks, Bart, 

G.C.B, P.R.S, Read January 11, 1 816. [Phil. Trans. 1816, p. 46.] 

In a paper communicated to the Society in May 1814, Dr. Brew- 
ster observed that glass, w^hen raised to a high temperature, had the 
property of deimlarizing light, and in this respect resembled crystal- 
lized substances ; but he did not at that time succeed in tracing a 
resemblance in other points, which he left for future investigation. 

On resuming this inquiry in the present paper, the subject is di- 
vided into two parts ; in the former of which lie describes tlic trans- 
ient effects exhibited during the propagation of heat along plates of 
glass, wlicther received from adjacent bodies or communicated to 
them ; and in the latter he describes the permanent optical proper- 
ties produced in glass by being suddenly and partially cooled when 
red hot. 

The phenomena here noticed depend on the total or partial de- 
polarization of light, previously polarized by reflection at a certain 
angle from a surface of black glass. It is M^ell known that when a 
I'ay of light thus 2K>larized in the plane of primitive incidence is in- 
cident upon a second surface of black glass at the same specific angle, 
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if the second jdane of incidence be at right angles to the farmer, then 
wo part of that ray will be reflected by the second surfiokce ; and an 
eye rightly placed for witnessing the effects, will perceive in the 
exact specific direction a central spot of absolute blackness, sur- 
rounded also by a dark space of some extent, from wluch less or more 
of light is reflected, in proportion to the increase of distance fiom the 
central line of no reflection. Hie light, however, which has thus 
been polarized, may be wholly, or in part, depolarized by the inter- 
position of many crystallized bodies, the degree of depolarization 
being dependent on the more or less exact position of a certain neu- 
tral axis or plane of their crystalline texture with the plane of jiri- 
mitive polarization. When tliesc planes ore perfectly coincident, the 
light remains polarized in that plane, and a bkek line appears in 
tliat direction ; but adjacent to it. on each side, are seen a series of 
colours, which dejiend partly upon their proximity to the central 
black line, and partly upon the thickness of the depolarizing body, 
the succession of colours being exactly tlie same as those observed 
by Newton in thin plates, but variously modified in their forms, ac« 
cording to the nature of the crystalline substance interposed, and ac- 
cording to the position of its axis. 

Hie optical effects of heated glass, as now observed by Dr. Brewster, 
are precisely of the some kind, and are now found to depend not 
upon the simple circumstance of temperature of the entire plate, as 
he originally supposed, but upon the pro^’essive differences of tem- 
perature in different parts of the plate, arising from contact or proxi- 
mity to a plate of hot or cold iron, or from the cooling power of the 
surrounding atmosphere. And in the same manner as the several 
tints of colour produced by crystallized bodies, have been shown by 
M. Biot to depend on a series of thicknesses proportional to those in 
Newton's scale for thin plates ; so with respect to heated glass, Dr, 
Brewster observes, that a corresponding aritlimetical progression is 
observable for the same tints, wnether the thicknesses compared be 
those of single plates, or the eggiegate thickness of several com- 
bined. 

Prom these phenomena, Dr. Brewster infers the production of 
what he ealla a orystalline structure in the glass during its contact 
w'ith heated iion; but observing the existence of an opposite struc- 
ture in the middle of the {^ass, and again the same structure at its 
remote extremity apparency beyond reach of sensible heat, he 
says there is nothing analogous but in the perplexing phenomena of 
magnetic and electric polarity. 

In the prosecution of these experiments, the author varies indefi- 
nitely the forms and dimensions of his plates of glass, and with them 
the forms of the fi-inges produced ; but it would be next to impos- 
sible to convey any correct idea of the various appearances without 
assistance from drawings ; neither indeed could Dr. Brewster himself 
have observed the phenomena with sufficient precision in thrir fluc- 
tuating state as arising from the temporary cammunieation of heat, 
had he not found means to render the same properties permanent, 
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by a method which forms the subject of the second section of this 
paper. 

When a plete of glass is brought to a full red heat, and is then 
cooled by placing its edge on a bar of cold iron, the same fringes of 
colour arc developed during cooling os by placing cold glass upon 
hot iron ; md in this case the glass retains the property given to it 
even after it is completely cold. 

Hie author delineates various configurations of colours produced 
by plates of different forms thus cooled. Among many others, a 
parallelogram of glass exhibits an inscribed parallelogram, with lines 
from each angle to tlxe angles of the plate ; and when the plate has 
been divided longitudinally by a diamond, each of the portions again 
exhibits an inscribed parallelogram, just as if the parts had been se- 
parately heated ; and in this respect they present a property analo- 
gous to that of a divided magnet, each part of which has opposite 
jKiles us the entire bar. 

A circular plate of glass, cooled with its centre resting on a piece 
of cold iron, or a cylindrical rod of glass cooled in the open air, when 
examined by polarized light in the direction of its axis, each present 
the appearance of a black cross through their centre, and con- 
centric fringes parallel to their circumference. 

Since it is obvious tliat in these cases of rapid cooling, as well as 
those of rapidly heating, there must be progressive variations of den- 
sity of the glt^s preceding in a direction from the source of heat or 
of cold, and since the phenomena exhibited by many crystallized bo- 
dies, when examined in the direction of their axis, are precisely similar. 
Dr, Brewster infers that there exists in these crystallized bodies also 
a corresponding variation of density, proceeding toward their axes, 
which will aftbrd an easy explanation of the fringes they exhibit. 

Farther JE^erimeftis o» the Comhustion of Mixtures confined 

by Wire-gmze, with some Observations on Flame, By Sir Humphry 
Davy, LLD. F,R.S. V,P.R.L Read January 25, 1816. [Phil 
Trans, 1816, p. 116.] 

In these experiments, the author examines what magnitude of wire 
and of apertures in the metallic gauze of his lamp is consistent with 
security against explosion of mixtures externally. 

When the muze is mode of wire one fiftieth of an inch in diameter, 
at interval of one tenth, so as to make 100 apertures in the square 
inch, explosion may take place, either from intense ignition of the 
tc^ of tic lamp, or from lateral currents of air forcing the flame 
through the interstices. 

When the intervals of the same wire were only one fourteenth, 
though the danger from lateral motion was obviated, still ignition of 
the wire caused explosion* With intervals of one sixteenth, Btill 
^were was danger from the same source ; but when the distanoea 
were reduced to aae twenty-fourth on 576 apertures in the square 
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inch, then the laipp appeared safe, under all qircuinatances, in mix- 
tures of coal gas and air. 

With a view to explain the non-transmission of inflammation 
through small apertures, the author considers the nature of flame in 
geneml ; and since a piece of phosphorus, or even a small taper, will 
bum in the midst of a large flame made by the combustion of al- 
cohol, he is of opinion that oxygen exists in the centre of all flame, 
forming an explosive mixture with the vapour, but which hums 
solely at the exterior surface, because it is there alone sufticiently 
heated to take Are. 

If a piece of wire-gauze be held in the flame of a lamp, or of coal 
gas, no flame passes through the gauze ; for though a portion of the 
inflammable vapour passes, it loses too much heat in its passage to 
propagate the flame j but in the case of inflammable mixtures of coal 
gas entering a lamp, and burning at the interior surface, tliat which is 
exterior has not been exposed to any heating cause, and consequently 
is in no danger of taking Are at the sides of the lamp ; and the results 
of combustion which escape at the top, tliough heated, are no longer 
inflammable. 

In conclusion the author informs us, that these lamps have now 
been tried in two of the most dangerous mines near Newcastle with 
perfect success ; and he has great hojjes that tliey will shortly be 
adopted in many of the collieries in that neighbourhood. 

Some Observations and Es^periments made on the Torpedo of the Cape 

of Good Hope in the Tear 1812. By John T. Tcidd, late Suryeon 

of His Majesty's ship Lion. Communicated by Sir Everard Home, 

Ifart. V,P.R.S. Read February 15, 1816. [Phil. Tram. 1816, 

p. 120.] 

The fish on which these experiments were made, were generally 
caught early in the morning, and examined as soon after as possible, 
but in some instances were kept in buckets of water as long as three 
days, or mpre. 

They are fre |uently caught by the seine in Table Bay, to the west- 
ward of the Cape, but very rarely in Simon's Bay, which is to the 
eastward, and never cmight by the hook with any kind of bait. 

The Torpedo of the Cape differs in no respect from those of the 
Northern Hemisphere, except in size, which is never more than eight 
inches long and flve in breadth, llie columns of their electric or- 

S m appeared larger and less numerous than those described by 
r. Hunter. The form of any one singly is cylindric, but in a sec- 
tion of a wlide organ the figure is modified by lateral compression. 

^ The autbor found the supply of nerves to ^ese organs, agreealdy 
to former descriptions, to be larger than to any other parts. 

The greatest ^ock they ^ve was never felt above the shoulder, 
and rarely above the ellmw joint, the stren^ of it d^nding more 
upon the vivacity of the aniW than upon it# size. T^re appea^fed 
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no rcfl^r inten^al l>ctween the shocks, which sometimes followed so 
quickly as not to be counted, while other animals could scarcely be 
provoked to gfive any shock. 

llie electric dischai^e was mostly accompanied by an evident mus- 
cular action in the animal, witli an apparent swelling of die superior 
surface of the organs, and by a retraction of the eyes. 

Two of these fish being placed in different buckets of w^ater, one, 
which was irritated so os to give frequently rejieated shocks, soon 
became languid, its shocks diminishing rapidly in intensity, and it 
soon died ; but the other, not being irritated, continued living to the 
third day. And this was universally observable, that those which 
parted with shocks most freely soonest died. 

A Torpedo, in which the nerves proceeding to the electric organs 
liad been divided, seemed to have no power of giving shocks, but ap- 
peared just os lively os another Torpedo taken at the same time, and 
placed in a separate bucket of water uninjured. 

Of two Torpedos token at the same time, one had the electric or- 
gans divided. They were then both irritated equally, so that the 
j)erfect animal w'as soon exhausted of all power, and died ; but tlie 
other, which had lost the power of giving shocks, appeared as viva- 
cious 08 before, and lived to the second day. 

An animal, from which one electric organ had been removed, was 
found still capable of giving shocks, though possibly not so strong os 
before. 

Another fish, in which only one nerve to each organ had been di- 
vided, w^as also able to give shocks as before. 

When they were held only by the tail or by the extremity of their 
lateral fins, they apj^eured to have no power of giving shocks. 

Mr. Todd infers from these experiments. 

That the electric discharge is a vital action. 

That it is perfectly voluntary. 

That frequent action is injurious to life, and may soon exhaust it. 
That an animal deprived of this power is more vivacious, and lives 
longer than one which exerts this means of exhausting itself. 

That both organs are not necessary for giving the shock. 

That all the nerves of one organ ore not necessary to be entire. 
That a most intimate relation subsists between the nervous system 
and electric organs. 

Direct and cjrpedtrioiw Methods of calculating the E:ecmtrio from the 
Mean Anomaly of a Phnet, By the iZw. Abram Robertson, D.D. 
F.tlM, Bavitian Pnfessor of Astronomy in the l/niversity of Ojs- 
fordt md RadcUfkn Ohse^er, Conmumcated by the Right Hon, 
Sir Joseph Jfanks, Dart. G,C,B. P,R.S* Read February 15, 181G. 
iPMI, Trans. 1816, p. 127,] 

Saeh of these methods, says the author, ts to be considered as 
t&rect, although it proceeds thtot%h the medium of Cassini's ap- 
ptnaditoarion, whteh^ as here used^ cm only be regarded as a 
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in the ooiR{nitation. No hypothesis is introduced into the process, 
and therefore no oorreetion of error by trial is reqidiiite* 

Of three methods proposed, one combines the advantages of Keiffs 
series and Cassini's approximation together, and is regarded by the 
author as the most simple in theory, and most expeditious in prac« 
tice, which has yet been proposed. 

DemonBtruitom of the late Dr. Maskelyne's Formahe /or finding the 
Longitude and Latitude of a celestial Object front its Right Ascension 
md Declination ; and for finding its Right Ascension and DecUnaiion 
from its Longitude and Latiiude, the obliquity of the Ediptic being 
given in both cases. By the Rev. Abram Robertson, 2>,D, F.R.S. 
Savilian Professor of Asty^onomy m the Unhfereity of Oxford^ and 
Radcliffian Observer. Communicated by the Right Hon. Sir Joseph 
Bfenks, Bart. O.C.B. P.R.8. Read February 15, 1816. [PhiL 
iVans. 1816, p. 138.] 

Pr. Robertson conceives that no full demonstration of these for- 
muke has yet been published; and hence no one has hitherto remarked 
two oversights with re^ct to their application to certain particular 
cases, which hod esca^d the notiiee of their author. Their value, 
however, has been duly appreciated by those most competent to 
jud^e of their merit, especially by M. Delambrc, who remarks upon 
their conciseness, as well as precision, iu comparison even with the 
formuloe given by Lalande. 

Some Account of the Feet of those Animals whose progressive Motion 
can be carded on in opposition to Gravity. By Sir Everard Home, 
Bart. V.P.R.S. Read February 22, 1816. IPhiL IVans. 1816, 
p. 149.] 

The mwer which dies have of crawling upon a ceiling is well 
known,, hut the mode in which this is effected, says the auSior, Irns 
never been explained. It was not tall lately he learned that there 
are animals pf a larger aiae which hgve the same power, and in which, 
from their size, vhe constructiou of their feet wiU admit of more ao< 
curate examination. 

The Lacerta Gec^ of Java walks up and down the smoothly po^ 
lished chinam walls in quest of dies, and runs upwards to its retreat 
in the roofs of the houses, although the weight of a specimen givau 
to the author by Sir Joseph Banks was as much as ounces* 

Oh the feet of this animal are dive toes, armed a very sharp 
and curved claw ; and there are also on each sixteen transverse shts, 
with setfaled edges, wi^ pouches between them, which are oonai- 
deted by tiie audior as the striking peculiarly hi thefoot of tl^ 
lizard, When these are closed, the imder surmce of the foot h&m 
a cotuuderable resemblance to the upper part of the heed of ^e 
sucdcing ^e suidme of which is fmrn^^ with two rows nt 
meveehle pl^ ettnebed by one edge, and q^rxaMat the 
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its margin is surrounded by a brond loose membrane, cajiabie oi‘ very 
close application to any aukaoe ou. whick 'u u piacerl. 

By ^eyatiou of tke plates, a degree ui evtiaiistiou vs tiiua occa- 
sioned ; and the fish thereby firjeiy tiXiUchd^i Viuuselt u> the shai'k, or 
to any other object. 

In the same manner it would appear tiwt Un: tnuisvoi&e ^tniatuies 
of the bottom of the toes of the o j thek occasion a 

degree of exiiaustion or partial vacuuia, joufined oy ; be. broad mem^ 
brane which is attached all round each ai tkii; ujes. 

The author is of opiakrn, that tlie feet of the commou liy act upon 
the same principle. Their under surfiioesi when highly magnified, 
appehr to be concave, as they are represented by KeUar ; and he 
thinks it cannot be doubted that these cavities are employed to raiify 
the air between tlmm and the surfaces to which they are applied, and 
thus suppmt the weight of the fiy, in oppositmn to gravity, when 
suspend^ from a ceiling. 

On the Communicatitm of the Structure of doubly^rtfmctinp Crystals 
to Glass, Muriate of Soda, Fluor Spar, and other Substances, by 
mechanical Compression and Dilatation, By Da^dd Brewster, LL,D. 
F,R,8, Load, and Fdin, In a Letter addressed to tke Bight Hon, 
Sir Joseph Hanks, Bart, G,C,B, P,B,S, Read February 29, 1816. 
[Phil Trans. 1816, p. 156.] 

The subjects here chosen for experiment are such bodies as have 
in general no power of polarizing or depolarizing light, and the 
means employed for communicating these properties are ])urely me^ 
chamcal* In the first instance, a piece of jmte-glass was taken, and 
compressed edge-wise between two screws, and was found to polarize 
light in every ^art of its breadth, with d^larlzing axes, making an 
an^ of 45^ with the edges of the plate. 

^hen a narrow slip of plate-glam is attempted to be bent edge- 
wise, the inner edge Peonies oozapressed sufficientiy to produce the 
effect of depolarization ; and the exterior edge of the curve, hr being 
dilated, also depolarizes ; but the characters of the fringes of colour 
prcMiuoed in tike two ciamfi are different; tince those whi3i arise from 
oompression are such as are produced by calcareous spar and beryl ; 
but thpse caused by <tilatation of the exterior edge are nnc\inM%pj^suv 
from the action of sulphate cd lime, quartz, and otiier bodies of that 
class* 

The author obaerves, that the tints polarii^ ascend hi Kewton’s 
scale, in proportion as the Ibioes of compressioii or dilatation are in- 
creased. 

When two plates under a state of comprestiem are comlnned trans- 
vetuely, tim same phenomena are exhimted as by means of a plate 
formed of a dtmbly^reNcting crystal. 

The effect cl two {dates of compressed glass, timilarly placed^ is 
the satne as thitofa double plate ; Wt if they be placed transversdy, 
tiaaw the tints are sudb as ore due to tiie dmerence of their titiok- 
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nessca ; but the reverse will hHni)en in eudi cobc if one glass be 
compressed and the other dilated. 

If u compressing force be applied to tlie centre of a plate of glass, 
it will exlubit the black cross and other phenomena to be seen by 
means of doubly-refracting crystals. 

If a plate so compressed be inclined to the polarized ray, the tints 
of colour will ascend or descend, according to the direction in whicli 
it is inclined. 

If a plate to which the power of depolarization has been given by 
heat be compressed, the tints of the interior firinges rise in tie scale, 
and those of the exterior descend, when the axis of pressure is per- 
l>endiculur to their direction. 

llie same effects which ore thus produced upon glass by com- 
pression, are produced in a similar manner upon such crystallized 
bodies as do not possess these properties in their natural state. But 
those bodies which already possess tlie doubly-refracting structure 
in a high degree, oa calcareous spar, rock crystal, beryl, &c., suffer 
no change by any dome of mechanical compression to which the 
author has subjected tncm. 

Since the tints of colour communicated to polarized light depends 
on the degree of force applied to glass, through which it is trans- 
mitted, Dr. Brewster conceives that a convenient instrument might 
be constructed for measuring tlie intensity of forces, which he would 
call a Chromatic Dynamometer ; and in the same manner might 
variations of temj^erature, or humidity of bodies be measured, witli 
the assistance of a little ingenuity, by chromatic thermomdtera axtd 
hygrometers. 

In the prosecution of these experiments, the author examined the 
properties communicated to jelly by variations of its density from 
drying, and contrived means of giving it j^ermanent power of depo- 
larization, by tlie constrained position in which it was allowed to 
harden. And he found that the polarizing force of distended isinglass 
hur exceeds any which can be given to glass, either by beet or pres- 
sure, and is even greater than that of beryl, which owes its power 
to crystalline texture. 

In conclurion, the aurimr expresses his hope that the principles 
here investigated afford a solution of the most important part of the 
problem of double redaction, by ascertaining Ute mechanical con- 
dition of both classes of doubly-refracting crystals, although the di- 
vision of incident light into two portions oppositely polarized y^t 
remains to be accounted for ; and he thinks we must remain satis- 
fted with referring this to the operation of some pecxdiar fluid, which 
he conceives to be tlm princip^ agent in producing all the pheno- 
mena of crystaliization and double refraction. 

Dr. Brewster adds, that a recent experiment (whi<3i be does net 
descril>e) upon tlic polarizing qualities of a body of which the den- 
aitiea vary m regular minute strata, induces him to think more ffk- 
vourably than hereUrfore of tlie luidulatory system of li^. 
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J/i Ii!jtsay towards the Calculus of Functions. Part II. Bt/ C. Bab- 
bage, Esq. Communicated by William Hyde Wollaston, M.D^ 
Sec. R.S. Head March 14, 1816. [PkiL Trans. 1816, 179.] 

Experiments and Observations to prove that the beneficial Effects of 
many Medicines are produced through the Medium of the circulating 
Blood, more partiailarhj that of the Colchicum autumnale upon the 
Gout. By Sir Evorard Home, Bart. V.P.R.S. Communicated by 
the Society for Improving Animal Chemistry. Reoil March 21, 
1816. [Phil. Tlrans. 1816, 257.] 

'rhe Eau medicinak of Husson, says the author, ha» most fbrtu« 
nately been discovered to be a specific remedy for the cure of gout ; 
and he considers it to be now ascertained, by experiments of different 
persona, that this medicine is a vinous infusion of the Colchicum flw- 
tumnale, or Meadow Saffron. He therefore hoped that an endeavour 
to ascertain its mode of action would be interesting to the Society 
for the Promotion of Animal Chemistry, whose objects arc not con- 
fined to mere chemical combinations, but include the effects of gal- 
vanism on the nerves, and of mineral and vegetable solutions on the 
blood, and thereby on the healthy and morbid actions of life. 

Althou^ the late Mr. Hunter had ascertained, by experiments, 
that medicines injected directly into the circulating system produce 
in general the same effects os when taken into the stomach, he was 
not aware that even in the latter case (as has been proved by later 
experiments) these effects arc not produced till they have reached 
the circulation by means of the absorbent system. 

With respect to mercury, which appears to be the only specific 
hitherto known for any disease, it is completely established (says 
the author), by experiment, that this remedy, when in the circula- 
tion, is as effectual fi>r the cure of recent chancre from the original 
application of venereal matter, as for constitutional symptoms in 
consequence of its absorption into the circulation. 

It is observed, that the effect of Colchicum autumnale on gout is 
more rapid than that of mercury on the venereal disease, which ad- 
mits of explanation, upon the supposition, that one is more rapidly 
received into the circulation than the other. With respect to the 
powers of this drug, the author spcidcs from experiments on his own 
person/ having himself taken it at least six different times, for relief 
from local symptoms of gout, which it lias removed, once in six 
hours, and at others in less than twenty-four hours. 

With a view to ascertain rite effects of this medicine introduced 
directly into the circulation, he substituted a dog as the subject of 
experiment. ^Tbis do^'s pulse in a natural state was 140 in a minute. 
In five minutes after injection of thirty drops of a vinous infusion of 
cohshicam, diluted with a drachm of water, into the jugular vein, the 
poke became ffuttemig, accompanied with a tremulous motion of 
the muscles, and nausea, but without retching to vomit. In less 
than a quarter of an hour the puke intermitted, and was 180 in a 



42 


minute. In four hours the pulse had fallen to 120, but still inter- 
mitted. in seven hours tlie dog had a natural motion. Its pulse 
had returned to the natural standard of 140 in a minute, and he ap- 
peared perfectly recovered from the effects of the experiment. 

After three days, sixty drops of the same infusion were given to 
the same dog to swallow. In two hours he became languid ; lus 
pulse wiry and weak, but still 140 in a minute. In four hours the 
languor wi>s less, the pulse natural. In eight hours he had a natural 
motion, and in eleven hours opj^ared perfectly recovered from this 
dose. 

The effects of tliis medicine upon the dog and upon Sir Everurd 
Home, as far as they were sensible, were very similar, but differed 
in degree. Sir Evemrd, in consequence of an attack of the gout, 
took sixty drops of the Eau medicinale. In two hours he became hot 
and thirsty. In three hours the pain became tolerable while the limb 
was at rest. In seven hours he had a confined motion from the 
bowels. Tliere was a degree of nausea. The pulse, which is natu- 
rally 80, was lowered to 60 in a minute, with occasional intermis- 
sions. In ten hours little remained except some degree of languor, 
with the pulse at 70, which on the following morning was lestored 
to its natural standard, with removal of all symptoms of gout. 

If these observations shall be confirmed, says the author, we must 
conclude that the different kinds of substances which produce specific 
diseases are first carried into tlie circulation, in the same manner as 
mineral and animal poisons ; and that the medicines by which they 
are acted upon go tlirough tixe same course before they produce their 
beneficial effects. 

An Appendi^^ to a Paper on the EJfects of the Colchicum autumnale 

on Gout, By Sir Everard Home, Bart, V,P,R,S, Head April 26, 

1816. [PAi7. Trane, 1 8 1 6 , 262.] 

In the paper on this subject, lately read to the Society, the author 
hoped to establish two facts which seemed to him of primary im- 
portance ; first, that this medicine can be received into the circula- 
tion without permax^^nt mischief ; and secondly, that its beneficial 
effects upon gout are produced through that medium ; and hence 
the sudden relief it gives can, he thinks, be readily explained. 

The criterion by which he judges of the influence of the medicine 
is the pulse, which he has found to be invariably diminished ten or 
twenty beats in about twelve bourn after it is taken ; and since this 
effect is also produced when the same medicine is injected into a 
vein, he was satisfied that in the former instance the lowering of 
the pulse depends upon its arrival into the circulation, and not upon 
the state of the stomach. 

'The author has since been induced to try whe^er the effects of a 
larger quantity injected into the veins would also correspond with 
those produced by an overdose taken into the stomach. 

One hundred and sixty drops of the infusion of colchicum before 



4f3 


employed, were now injected into the circulation of a dog. He in* 
Btantly lost all power of motion ; the breathing became slow, the 
pulse hardly to 1:^ felt. In ten minutes it was 64 ; in twenty minutea 
at 60 ; in an hour at 115, with the respiration so quick as scarcely 
to be counted. In two hours the pulse was 150, and very weak. In 
the mean time the animal was purged ; and he vomited, first a bilious 
fiuid, and then bloody mucus ; and after lingering in an extremely 
languid state five hours, expired. 

On dissection, the internal coat of tlie stomach and intestines were 
found inflamed in a greater or lesser degree universally. 

I'he facts here adduced, says the author, go as far as it is |>ossible 
to prove that tlie action of Colchicum autumnale on the different parts 
of the body is through the medium of tlie circulalion, and not in con- 
sequence of its immediate eflfects on the stomach. 


On the Cutting Diamond. By William Hyde Wolla8tf)n, Jlf . J). Sec, R.8, 
Read May 2, 1816. [Fhil. Trans. 1616, p. 265.] 

Tlie author, having never met with any satisfactory explanation 
of the property which the diamond possesses of cutting glass, has 
endeavour^* by experiment, to determine the condidons necessary 
for this eflPect, and the mode in which it is produced, llie diamonds 
chosen for this purpose ore naturally crysUillized, with curved sur- 
faces, so that the edges ere also curvilinear. In order to cut glass, 
a diamond of this form requires to bo so placed that the surfiause of 
the glass is a tangent Ix) a curvilinear edge, and eqUfilly inclined 
latex^ly to the two adjacent surfaces of the diamond. Under these 
circumstances the parts of the glass to wliieh the diamond is ap 2 >lied 
are forced asunder, as by an obtuse wedge, to a most minute distance, 
without being removed i so that a superficial and continuouB crack 
is made from one end of the intended cut to the other. After this, 
any small force applied to one extremity is sufficient to extend this 
crack through the whole substance, and successively across the whole 
breadth of idle gloss. For since the strain at each instant in the 
progress of the crack is confined nearly to a mathematical point at 
the bottom of the fissure, the eflfort necessary for carrying it through 
is ^portionally small. 

The author found by trial that the cut caused by the mere passage 
of the diamond need not penetrate so much as ^i^th of an mch. 

He fouihd also that other mineral bodies recently ground into the 
same fem are also capable of cutting glass, although they cannot 
long retain the power, from want of the requisite hardness. 

An Account o/ the Discovery of a mass of native Iron in BrasiL By 

A. F. Momay, Esq, In a Letter to Williara Hyde Wollaston, M.D. 

Sec. R,8. Read May 16, 1816. [FAi7. Trans, 1816, p. 270.] 

This mass was first discovered in the year 1784 by a person of the 
name of Bemurdino da Mota Botelho, while looking after his cattle ; 
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Und in consequence of the account he gave, the Governor -General of 
the province ordered it to be brought down to Baliiu. A stout waggon 
or truck was conveyed to the spot ; and after three days' labour, the 
mass was lifted upon it, and by the force of forty pair of oxen wiia 
removed about a hundred yards, as far as the bed of a neighbouring 
rivulet, but there relinquished. And there it was found again by 
Mr. Mornay in January 1811 ; but the river \vaB at that time quite 
dry, and frequently is so. 

The mass is about seven feet in length, its breadth four, with a 
thickness of about two feet. Its form is very irregular, with various 
cavities, especially on the under side ; but the author estimated its 
capacity on the spot to be full twenty-eight cubic feet ; and hence 
the w^eight is conceived to be about 14,00(1 jwuuds. 

Its colour is that of a dark chcsuut, rather glossy on the top and 
aides ; on its underside it i.s covered with a crust of oxide in thick 
hakes. 

In some of the smaller cavities were imbedded quartz pebbles, too 
large to be token out without being broken. The block in situ ap- 
peared to be highly magnetic, having its north pole lying in a N.E. 
direction ; but the fragments separated from it were not found by 
Mr. Mornay to possess magnetic poles. In detaching these frag- 
ments he experienced very considerable difficulty, altliough aided in 
some measure by a crystalline texture, which gave direction to the 
fractures, and was visible in all the sjjecimens he could obtain with 
a sledge-hammer curried for that purpose. 

Having dissolved a small portion of this iron, and examined the 
solution by such re- agents as he hapjjened to possess, he thought 
that he discovered the presence of nickel, but very doubtfully, and 
in very small quantity. He olfjp made a similar examination of 
aome fragments from a l>ed of oxide found w'here the mass had been 
originally discovered, and with a similar result as to an apparent 
trace of nickel. 

The surface of the country was at this spot covered with a coarse 
gravel to the depth of ten or fifteen feet alwve tlie level of the rock 
of granite, which ifi general prevails. 

T^e latitude of the place was estimated by Mr. Mornay to be 
10° 20^ S,, and the longitude about 33' 15" W. of Baliia. 

To the Bouthwaid were found prismatic fragments, and balls from 
u few inches to nearly tliree feet in diameter, supposed to be basalt ; 
and beyond these, at the distance of forty leagues, a range of sand- 
stone hills, from which there extends a sandy plain with occasional 
elevations, all about twenty fathoms in height, as if they were the 
remains of some more elevated plain, of which certain parts were 
more durable from a cement of iron that appears in the beds of most 
of them. A jMJculiar aspect is also given to tins plain by other 
smaller hillocks, which are veiy numerous, and are nests of the 
white ants : these are conical in tlicir outline, but almost invariably 
elliptic at their base. 

. The soil of the valleys is observed to be impregnated with sea- 



«alt> which tlic inhabitants wash out for their own consumption ; 
but it is very impure, from a mixture of bitter purgative salt along 
with it, 

'Phere are here many warm springs, of which several are as much 
as 8*^ above the surrounding atmosphere ; and one of them was at 
90^, while the temperature of the air was only 73®. 

Among the vegetable productions of this country observed by 
Mr. Mornay, is one very remarkable for the light which it yields 
when cut. It is described as a climbing plant, destitute of leaves, 
and without tlionis. It contains a milky juice, which exudes as soon 
as the plant is wounded, and appears luminous for several seconds. 
Tliis juice is extremely acrid, so as to blister the skin, even of 
quadrupeds, to which it is applied. It becomes viscid by drying, tind 
turns of a greenish-yellow^ colour, appearing to be a gum- resin. 

It is conjectured that this plant may be an Euphorbium ; but as 
the author had not the good fortune to find it in dower, he liad not 
the means of learning with certainty to which tribe of plants it nmy 
belong. 

Obsen^oHons and Experimertts on the Masn of natwe Iron fovnd m 

Brazil i. By William H^^de Wollaston, M./>. Sec. R.S, Read 

May 16, 1816. [Phil, Trans, 1816,;?. 281.] 

The observations here added as an Appendix to Mr. Momay’s 
paper, relate to the crystalline texture of the mass, and its magnetic 
qualities. The experiments were undertaken for the purpose of 
ascertaining the presence of nickel more certainly than Mr. Mornay 
had been enabled to do. and also to discover the quantity of tliis in- 
gredient. 

The crystalline fonns in which this iron breaks, are such as are 
common to many metallic substances ; the regular oetohedron, tetra- 
hedron, or rhomboid, consisting of these tw<> combined. 

With respect to magnetism, it is observed, that the fragments are 
precisely like any j)ieces of the best soft iron, easily obeying the 
magnet, and instantly assuming polarity, according to the direction 
in which they are placed with reference to the magnetic meridian, 
and os instantly changing it when reversed. And hence it is inferred 
that the magnetic polarity of the mass is solely from similar induc- 
tion, • 

For detecting the presence of nickel, the author dissolves a very 
small portion in nitric acid, evaporates to dryness ; and after dis- 
solving the oxide of nickel in pure ammonia, he precipitates by triple 
prussiate of potash. 

But for determining its quantity, he adds sulphuric acid to the 
ammouiacal solution ", and Jifter evaporating to dryness, he expels 
ammoniacal salts by heat, and then dissolves the residuum, which 
is mere sulphate of nickel, and, by crj’^stallization, obtains it in a state 
from winch the quantity of metullie nickel can be inferred. By this 
process he found four per cent, of nickel in this specimen of native 



iron, and a correKpondlng quaziiity in the seeks of oxide detaolied 
from its cavities. 

On Ice found in the bottoms of Rivers, By Thomas Andrew Knight. 

Esq, F,R,B, In a Leiter addressed to the Right Hon, Joseph 

Banks. Bari, G,C,B, P,R.S, Read May 23, 1816. {Phil, Trans, 

1816, />. 286.] 

llie author having witnessed this phenomenon in the course of 
last winter in the river Teme, which runs past his residence in Here- 
fordshire, describes the appearances that he observed, and relates the 
circumstances under which they occun ed, for the purpose of account- 
ing for a fact which, though frequently noticed, h^ not yet been 
satisfactorily Gxidained. 

After a night that had been intensely cold, the stones in the rocky 
bed of the river glistened with a kind of silvery whiteness, which, 
upon examination, arose from numerous spicula of ice adhering to 
them, and crossing each other in every duection. Ihe river was not 
at that time frozen over in any port, but the temperature of the water 
was at the freezing point ; and in a mill-pond just above, the water 
was replete with millions of spicula of ice, which tmtui ally would 
have a tendency to rise and form a crust at the surface ; bat in fall- 
ing over a low weir into a nanow channel, numerous eddies, occa- 
moned by large projecting stones, constantly carried fresh spicula to 
the bottom, where they collected against the surfaces and in the 
cavities ojiposed to the current, especially in those parts where it 
became less rapid. 

Had the coldness of the weather continued, it is conceived that 
the ice might have continued to accumulate to much larger quanti- 
ties, as it had been known to do in the same situation some years 
preceding, when the frost was of long duration. 

It was remarked by Mr. Knight, that near the shore the ice that 
adhered to stones portly out of the water had a firmer consistence, 
although apparently originating from the same source. This ice ex- 
tended as far at half a yard from the shore, and was three or four 
inches below the surface of the water. I'liis did not melt so rapidly 
as that which was deposited at greater distances from the sides, and 
at greater depths. 

Although the existence of porous ice in any large quantities may 
thus be explained in laigcr rivers, where there wre ed^es sufiiclent 
to carry fitting spicula in contact with the bottom, yet the author 
expresses his doubts respecting large masses of solid ice sakl to have 
been found at the bottoms of deep and sluggish rivers, in which there 
ore no eddies to cause the descent even of small particles, and no 
obvious cause of subsequent consolidation. 
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On the Action of detached Leaves qf Plants. By Thomas Andrew 

Knight, Esq. F.R.S. In a Letter addressed to the Right Hon. Bir 

Joseph Banks, Bari. Q.C.B. P.R.S. Reu4 June 10, 1816. [Phil. 

IVans. 1816, 289.] 

Mr. Knight having on n former occasion inferred, from his ex])e- 
riments and observations, that tlie true sop of trees, from which tlic 
living parts arc generated, owes its jiroperties to having circulated 
through the leaves, now adduces other facts, more directly in point, 
to show that a fluid similar to the true saj) actually descends through 
the leaf-stalks. 

A transverse section was made through the bark of a vine, at the 
middle of the insertion of the leaf-stalk, by passing a slender knife 
through the stalk, so os to split it for obout two thirds of an inch 
above its insertion. 

Another transverse incision of the bark having also been made 
nearly an inch below, these sections were joined by longitudinal in- 
cisions at each end, so that a jnecc of the bark, half an inch broad 
and nearly one inch long, could be detached from the stem, still re- 
maining united to the lower half of the split leof-stolk. Being after- 
wards protected on all sides from tlie air by waxed paper, it was 
found to grow in all its dimensions, and to have thin layers of albur- 
num deposited upon its interior surface. 

In a second experiment, leaves from the potatoe were taken at the 
period when the tuberous itx>ts were beginning to form, and were 
planted in pots, under the expectation that these leaves even alone 
might have jxiwer to form tubers. The etfect, however, was not 
exactly as the author had anticipated ; but the power was manifested 
by the production of a conical swelling at tlie lower port, more than 
two inches in circumference, apparently similar in composition to a 
tuber, and retaining life to the following spring. 

I^eaves of mint, also detached in the same manner, were found to 
throw out roots, and to continue alive through the winter, assuming 
the character and hue of those of evergreen trees. 

Since it had appeared, from former experiments, that the growth 
of immature leaves depends upon matter aftorded by those already 
arrived at a state of maturity, Mr. Knight cut off several shoots of a 
vine, and laying them over basins of water, immersed portions of the 
larger leaves ; and he found that under these circumstances the young 
leaves continued to grow for upwards of a month, during which they 
necessaiily depended on the larger leaves for their supply of nou- 
rishment. 

The progress of fruit, likewise, is proved to depend upon the ma- 
tu^ leaves ; for if these be destroyed, the fruit ceases to grow, and 
gains nothing in npeneas or flavour : and, accordingly, those trees 
alone axe capable of ripening fruit during winter which retain their 
leaves at that season, of which the Orange, Lemon, Ivy, and Holly, 
are familiar examples. 

With regard to the period during which the true sap is accumu- 
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lated as store for future growth, and returned from its reservoirs into 
the circulation, it may be difficult clearly to discover anytliing cer- 
tain ; but the author has not ceased to prosecute his experiments on 
tlie varying density of the alburnum, and other parts of the wood, 
and on the pro])ortion of moisture wdiich they lose by drying ; and 
he hopes at some future time to lay befort; tlic Society his observa- 
tions, showing how far the durability of the heart wood dc])enda on 
the period at which a tree is felled. 

On the Manufacture of the Sulphate of Magncftin at Monte della 

Guardkty near Genoa. By H. Holland, M.D. F,R.S. Read June 

13, 181C. [Phil. Tram. 1816, p. 1294.] 

llie site of this manufactory is about eight miles N.W. of Genoa, 
at about 1 COO feet above the level of the sea, from wliich Ric toj) of 
the mountain is five miles distant, tuul elevated about 12000 feet. The 
uacent from Seatri is by a deep ravine, the course of a torrent, the 
eastern side of which is composed of serpentine in vast masses, lying 
unconformably on primitive schist, and containing talc, steatite, as- 
bestos, and many small veins of pyrites. On the western side of the 
ravine are mountains of magnesian limestone. In passing to the 
upper end of this ravine, the stratification of the primitive schist ap- 
pears mixed with chlorite, slate, and other magnesian minerals, and 
containing numerous veins or layers of pyrites, both of copper and 
iron. The substance of these ores is schistose, as well as the rock 
in which they He, and they are so intimately mixed with the same 
magnesian minerals, as to feel unctuous to the touch, lliesc, to- 
getlver with a certain portion of magnesian limestone, are the mate- 
rials used in tlie manufacture of the sulphate of magnesia, in on es- 
tablishment originally set up for converting copper and iron pyrites 
into sulphates of those metals. 

The sulphate of magnesia was at first observed only as an acci- 
dental product, but has now become the principal object of tlie work. 
For this purpose th|^ pyrites is extracted from the mountain by tun- 
nels, tlie largest of which is about 200 feet in length, and from 10 to 
15 feet wide. The ore is then broken into small pieces, roasted for 
about ten days, and being tlien collected in heaps, is kept moist with 
water for several months, during which the salts are foitniug. The 
materials are then Hxiviated, and after the liquor has been filtered 
through sand, the copper is first precipitated by refuse iron, after 
which a portion of lime, prepared from the magnesian limestone of 
the adjacent mountain, is added, in order to precipitate the iron, and 
at tlie same time to make some addition to the product of sulphate 
of magnesia. 

The circumstance particularly to l>e attended to in this process, is 
the proportion of lime employed, which in general does not exceed 
j-i^vth of the weight of ore. For if this were added in excess, it 
would occasion the jirecipitatiou of the magnesia along with the 
metals, llie whole produce of thi» manufactory, we arc told, does 
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not exceed ewt. per week ; but it is of very good quidity, and is 
used extensively in Italy under the name of Sal Inglcse. 

On the Formettion of Fat in the Intestine of the Tadpole^ and on the 

Use of the Folk in the Formation of the Embryo in the Egg. By 

Sir Kverard Home, Bart, V,PJi,S. Read May 2M, 1816. [FhiL 

Trans, 1816, p. 301.] 

Fram the smallness of tadjioles in this country, they have not at- 
tracted tlie notice of naturalists so much as their peculiarities deserve. 
But those of the liana paradoxa of Surinam being of a much larger 
size, are fitter subjects for observation- Tlie tadjjule of this frog bears 
BO strong a resemblance to a fish, that it is commonly sold as such 
for the use of the table. But a.s these are not to be had liere in suf- 
ficient quantity for examination, the axithor had recourse to the com- 
mon tadpole of this countr 5 ^ 

'^This animal, as soon as it leaves the ovum, has ten filaments ]>ro- 
jecting from the neck on ea(‘h side, which answer the j)uri) 08 e of gills. 
In the young shark, while yet in the egg, there are twenty -four si- 
milar filaments to answer the same purpose. In the common newt 
also is a similar apparatus, hut the number is only three on each 
side. In each instance this structure is but tt^mporary, and droi)s off 
when the permanent structure of lungs in the frog, and of gills in 
the shark, is completely formed. 

During the growth of the tadpole its abdomen becomes distended, 
the intestine being then very capacious, and filled throughout its 
whole extent with a soft substance, that burns M'ith a vegetable 
smell. Behind the intestine, along the posterior part of the abdomen, 
is accumulated a quantity of fat of a yellow colour, inclosed in long 
thin tmnsparent membranous bags. During the conversion of the 
tadpole into the frog by development of the legs, lungs, and other 
organ^i before wanting, the whole of this fatty matter becomes ab- 
sorbed, in the same manner as the yolk of the hen's egg is taken np 
during the progressive growth of the young chicken. So that al- 
though the egg of the frog differs from that of other animals of the 
same class in having no yolk, a substance corresponding to it ap- 
pears to be necessary previous to the formation of bones, aiKl other 
more solid parts of the perfect frog. For the produt:tion of this 
matter, it is observed that the tadpole is provided witli a most un- 
common length of intestine, which contracts to one of ordinary size 
as soon as the full supply of fat is generated. 

The author adds the result of various chemical experiments, made 
by Mr. Hatchett and Mr. Brando on the spawn of the frog, from 
which it appears, that it is of a nature between gelatin and albumen ; 
that it contains no concrete oil like that of the hen’s egg ; that the ova 
of the lizard and snake, and of cartilaginous fishes, have, on the con- 
trary, yolks which do contain a concrete oil, that in its nutritive quuli- 
ties corresponds to the butyraceous part of milk with which the young 
of viviparous animals are supported for a certain time after birth. 

VOL. n. K 
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FrQRi tbeae observatioiui, and from the peculiar provision of fat 
laid up by the tadpole previous to its metamorphosis into the frog. 
Sir Evenud Home is led to consider a certain portion of oil as ne- 
cessary for the formation of bone, and to observe that the proportion 
of fet in different ova, corresponds with the greater or less degree of 
hardness of hone that is about to be produced. 

On the Structure of the Crystalline Lem in Fisltes and Quadrupeds^ as 

ascertained by its Action on Polarized Light, By David Brewster, 

LL,D, F,R.8, Lond, and Edin. In a Letter addressed to the Right 

Hon. Sir Joseph Banks, Bart. G.C.B. P.R.S. Head June 110, 1816. 

[Phil, Trans. 181 6. J5. 311.] 

The author having found that in many instances depolarization 
depends upon variations of density in the bodies through which it is 
transmitted, concluded that corresponding effects would be produced 
by the crystalline lens of the eye, which is well known to increase 
in density towards the centre. 

By immersing the crystalline lens of a cod in Canada balsam, the 
refraction at its exterior surface was so fai* removed, that the effects 
of its internal texture could l>e examined independent of its external 
spherical form. Under these circumstances, when it was exposed to 
polarized light, with its axis of vision parallel to the beam of light, 
it exhibited three concentric circles of light separated by two dwk 
circles, and intersected by a black cross so as to be divided into twelve 
luminous sectors. By varying the inclination of tlie axis, these ap- 
[)earance& varied in a manner that can scarcely be described without 
the assistance of the drawings which accompany this paper. 

By removing successively th(f capsule and outer portions of the 
lens, the exterior circle of hght was first obliterated ; and then the 
second disappeared, so that ultimately there remained only the cen- 
tral light intersected by a black cross. 

On examination of the variation of tints of colours produced by the 
combined effect of the crystalline with a plate of sulphate of Ume, it 
appeared to tne author that the central nucleus, and an exterior 
spherical coat, ore in a state of dilation, while the intermediate coats 
are in a state of contraction. 

In the crystallines of sheep and oxen, the author observed a corre- 
spondent texture ; but in these there appeared only one scries of lu- 
minous sectors. 

By examination of the cornea also. Dr. Brewster found a texture 
similar to that of tlie nucleus of the crystalline, both in and qua- 
drupeds ; but the sclerotio coat has merely a conlEused power of de- 
polarization> similar to that of a mass of crushed jelly of isinglass, a 
property which does not really belong to its whole substance, Imt 
solely to a thin membrane that covers it externally. 

From these experiments Dr. Brewster infers, that all the parts of 
the crystalline of fishes correspondent to the two dark concentric 
circles, exercise no action upon polarized light ; that a central nu^^ 
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cleus and an exteniai spherical shell arc in a state of dilatation, and 
that a shell intermediate between them is in a state of contraction ; 
that its structure and optical properties are not alike in dl directions, 
but have reference to the axis of vision ; and that its pecuUor struc- 
ture probably is necessary for correcting spherical aberration. 

Some farther Accomt of the Foagil Remains of an Animal, of which a 
iyescr'%i)lion was given to the Society in 1814. By Sir Everard 
Home, Bart. V.R.R.S. Head June 13, 1816. [Phil. Trans. 1816, 
p. 318.] 

The present descriptions are taken from specimens in the collection 
of Mr. Buckland of Oxford, and Mr. Johnson of Bristol, and are 
thought to determine the class to which this animal belongs. 

The structure of the vertebras, as shown in the author's former 
pajKsr. made it evident that the progressive motion of the animal re- 
sembled that of fishes ; but at that time neither the scajmla in its 
perfect state hod been seen, nor ha<l the bones of the pectoral fin been 
found, which now make it clear that all the bones correspond with 
those of fishes, but dilFer essentially from tliose of land animals. 

In all animals that breathe by means of lungs, the ribs are articu- 
lated both to the bodies and to the transverse processes of the ver- 
tebras, so as to admit of expansion of the chest j but the ribs of fishes 
which solely give defence to the viscera, have only one insertion, 
being connected solely with the bodies of the vertebnee, midway be- 
tween their two articulating surfaces, so as not to interfere with the 
motion of the vertebras on each other, as is the case in land animals. 

The author observes, tliat the ribs in this animal are phiced in uU 
respects like those of fish. 

In the whale tribe the scapula and bones of the fore fin resemble 
those of the crocodile, and tliey bear a close analogy to those of land 
animals in general ; b\it in tills animal these hones, it is observed, 
resemble those of tlic shark. 

It is remarked also, that Hie bones in the young state have epi- 
physes, as is the case with the bones of fisli generally. The ribs 
also appear to have been soft like those of fish, as we may judge from 
the grooved or fluted form, they have assumed by compression. 

But though, from consideration of all these circumstances, Sir 
Everard Home has no doubt that this animal was a fish, he admits 
that the long projecting snout and conical teeth show a marked dif- 
ference between this animal and any now in existence, and may oc- 
caskm a difficulty in arranging it with any class of known aninuils. 

Farther Observatione on the Feet of Animals whose progressive Motion 
can he carried on against Gravity. By Sir Everard Home, Bart. 
VJP.R.S. Read June 21, 1816. [PM. Tnm. 1816, p. 322.] 

Stnoe the author^s lonner observations on this subject were eom- 
mwricated to the Society, he has been enabled, by the assistance of 
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Mr. Bauer, to correct his former representations of the structure of 
the feet of the Lacerta Gi^cko and House Fly, and also to add an ac* 
count of a similar mechanism in other insects delineated by the same 
skilfdl artist. 

In the Blue-bottle Fly the suckers are two on each foot, imme- 
diately under the root of each claw. Their form is funnel-shaped, 
with a narrow neck ; when not in use they are contracted, and ap- 
proaching each other lie together in the space between the claws ; 
but when prepared for action they are expanded, and they separate 
laterally from each other. 

In the Horse Fly (the Tabanus of Fabricius,) the suckers differ from 
the former only in number, as there are three on each foot. 

In tlie yellow Saw Fly (the Cimbes lutm of Fabricius,) suckers ore 
found at each of the four jaiiits of the toes, one at every joint. 

In the Dythcf^s marginalis, or Great Water Beetle, although for 
the common purpose of locomotion there is no such apparatus ob- 
servable at the parts of the feet used in w'alking, the male is never- 
theless abundantly furnished with suckers in tlie three first joints of 
the first and second pair of feet ; and the purpose to which they arc 
applied is that of embracing the female, who does not w^ant, and is 
not provided with a similar mechanism. In the male those joints 
that are furnished with suckers, are of uncommon breadth, having 
the whole under surface covered with small suckers, to each of which 
is a small tubular neck. 

In addition to the foregoing observations on the suckers by which 
insects attach themselves to different objects, tlic author also takes 
occasion to notice another peculiarity in the feet of some insects, as 
security against the iiyury they flight sustmn in alighting suddenly 
with considerable velocity. 

In some species of Grylli and Locustse the feet have on their under 
side globular cushions filled with a fibrous substance, and possessed 
of conwderable elasticity. 

In the Locusta varw there are three pair of cushions, of d^fi^rent 
sizes, at the three ffrst joints of each leg. 

But in fleas, which the author examined under an expectation of 
finding a similar structure, nothing of this sort is to be round ; from 
which it would appear that such a provision is not wanted for resist- 
ing the momentum of so li^t a body, notwithstanding the great di- 
stance to which it leaps. 

A new Demoiwfrftfion of the Binomial Theorem. By Thomas Knight, 
Communicated by W. H. Wollaston, ilf.D. Sec. H.S. iSad 

July 4. 1816. [Phil. Trans. 1816, p. 331.] 

0« the Fluents of irrational Functions. By Edward Ffrench Brom- 

head, Ssq.M.A. Communicated byJ. F. W. HmetitUEsq. F.R.8. 

Read June 4, 1816, [PAj7. Trans. 1816, p. 335.] 
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Ah Account of the Circulation of the Blood ui the Class Vermes of Lin- 
nmts, and the principle explained in which it differs from that in 
the higher Classes, By Sir Everard Home, Bart, V,P,R.S, Head 
November?, 1816. [P4i7. Trans, 1817, p. 1,] 

The circulation of the blood in theae animals is different from that of . 
any other animal known to the author. ;4.There is one point to which 
all the blood is brought, and from which it is again emitted to all 
parts of the body. To this the autlior gives the name of heart, al- 
tliough it be not, in fact, the principal agent in carrying on the cir- 
culation, and although so small os hardly to deserve the name of 
ventricle. It is situated directly in the middle line of the belly, and 
is that point in a vessel which comes from the head* where the rest 
of the blood is received from two auricles that lie above it at tlie back 
of the animal, one on each side. 

Sir Everard, after describing the unsuccessful attempts which he 
had made to discover the arrangement of the vessel^)y transparency 
of the body of the animal in full sunshine, ocknowlectges that he is - 
indebted to Mr. Clift for the means of detecting the course of its cir- 
culation, by steeping it in vinegar, which presently coagulates the 
blood in the vessels, and gives it a deep black colour. 

From the central point before mentioned, the artery proceeds down 
towards the tail, giving off branches by pairs to the bronchia os it 
passes, which may be termed pulmonary artenes. From these tile 
blood is returned to a single vein, which passes up the middle of the 
back to the head. From the external situation of the bronchiie, the 
circulation of the blood in them is readily seen* and is described not 
to be simultaneous in odjac^ent pairs of them, but successive from the 
head backwards. The blood propelled forward by these toward the 
head, is returned from thence by the longitudinal vein along the 
belly to the original centre of motion. 

Ill the mean time, anotlier portion of the blood which has supplied 
tile viscera and skin, is returned by two large veins that pass up on 
each side of the animal, and is by them delivered to the two auricles 
mentioned as placed in the middle of the bock. 

The ^at peculiarity in the cfrculation of this animal, appears to 
consist m the muscular structure of the branchial vessels. Of these 
there are as many as thirteen pair, which appear abundantly sulii- 
cient, in proportion to the size of the animal, for the aeratiem of tlic 
blood, as wdl as for propelling it forwards. 

In the Lumhricus terrestris the circulation of the blood, and the 
mode in which it is aerated, the author says* ore very different. A 
large arteiy passes along the helly, givi^ off lateral branches, and a 
corresponding vein runs up the b^k :. with its branches on each side. 
But tile two great trunks also communicate laterally through five 
pwr of reservoirs, filled from the vein, and emptying themselves into 
the artery. On each side of the great vein on the back, are also a 
row of vesicles witli external openings, for the purpose of aerating tiie 
blood, as shown in the drawing intended to accompany this paper. 



The author obsen^es generally* rcBpecting the Vermett of Liunseus. 
that the blood is conveyed by veins to the respiratory organs, and 
from thence by arteries to the heart, in vrhich they differ from fishes; 
while they differ, on the other hand, from Mollusoa in general, by 
having red blood* 

The Sepia has been thought to have a circulation peculiar to itself; 
but the author remarks, that it bears a close resemblance to that of 
the Teredo, in having two auricles which transmit the blood received 
from the bronchise to the lieart, but differs in this, that there are also 
two auricles that receive the venous blood, and transmit it to the re- 
spiratory organs. 

Observations on the Hirudo vulgaris. By dames Rawlins Johnson, 
F,L.S, SfC. Communicated by the Right Hon. Sir Joseph 

Banka, Bart. G.C.B. P.R.S. ead Nov ember 14. 1816. [Phil. 

Trans. 1817, p. 13.] 

The animal here described under the name of Himdo vulgaris, is 
the same that has been denominated by Linnseus and others, Himdo 
octoculata, on account of the number of its eyes ; but since the 
mdo tessulata has also eight eyes, it has been thought proper to 
change that name for one not liable to mislead. 

'fhis little animal is found very commonly in rivulets, attached to 
the under surface of stones. Its length varies from one inch to an 
inch and an half. The back is of a dark brown, marked with nu- 
merous transverse lines, and a central line longitudinally of a black 
colour. On the belly also is a lon^tudinal black line, but the rest 
is of a yellowish-green colour. 

In structure this animal very much resembles the Hirudo medici^ 
mlis, having the anus at the extremity of the tail, and four longitu- 
dinal vessels destined to convey the circulating blood, one dorsal, one 
abdominal, ^nd two lateral. In these, eight pulsations are observable 
in the course of a minute, but not derived from any central organ 
cottesponding to the heart of other animals. 

Its food consists of^very small worms, which it swallows whole. 

The object of the present communication is to record such pecu- 
liarities as the author has observed in its mode of propagation, to 
which he has paid attention during the last two summers. 

Having found a pair of them copulating as hermaphrodites, like 
the common snsul, on the 13th of August, he watch^ the period at 
which eggs were deposited, and found a capsule of eggs prodooed on 
the 17th, and another on the ISth, botli of which wete subsequently 
hatched* Ibe same leech also laid as many as seven more capsules, 
at intervals of two or three days in succession, but all these last seven 
proved abortive* 

Those which wete productive showed signs of life in three weeks, 
and in five more the young made their escape from the capsule. 

The capsule in which eggs are deposited is formed as a mem- 
branous nng, surrounding the body of the patent in the region of 



the uterus^ at the same time that the eggs are forming within the 
uterus. \^en the animal is about to produce a capsule, it hxes itself 
by the tail, and in the course of ten minutes is seen to become much 
distended in the rc^on of the uterus, but contracted both above and 
l>elow that part. The swelling at £rst has the ordinary dark colour 
of the animal, but in a few minutes a film is seen to separate, and 
become of a milky white colour, from the contents of the uterus, 
which are forcibly emitted into it. The animal itself, being thereby 
diminished, next loosens itself from the enveloping membrane by for- 
cible elongation of the fore part of the body, and then withdraws its 
head backwards, as from a collar, leaving two openings in the cap- 
sule. which, after contraction, remain visible as dark npecks, one at 
each end. These arc the points at which the young ultimately make 
their escape, being apparently aided by the comparative weakness of 
these parts of the membrane. At the time that they are hatched the 
young are nearly colourless, and they continue so for several months 
with very little enlargement. While young they have the property 
of swimming at the surfa<je of the water with their bellies uppermost, 
as has been noticed by MUller in the Hirudo hippoglossif and as the 
author has also noticed in two otlier species of Hirudo. 

On the Effects of Galvanism in restoring the due Action of the Lungs. 

By A. P, Wilson Philip, Physician in Worcester. Communicated 

by Sir Everard Home, Bart, V*P.R,8, Read November 21, 1816. 

[Phil. Trans. 1817, p, 22.] 

The author ascribes our having derived but little advantage hitlicrto 
from the emplo 3 rment of galvanism in the cure of disease, to want of 
discrimination with rega^ to the functions of the nervous system, 
which he considers as twofold, one properly nervous, the other purely 
sensorial. 

Galvanism, he says, never did perform any of the functions of the 
sensorial B3rst6m ; it cannot restore hearing to the deaf, or sight to 
the blind ; and yet these are the cases that have been blindly selected 
for its employment. On the muscles it acts purely as a stimulus, 
and is not to be expected to do more than other stimuli. But since 
it appears to have peculiar power over the nervous system, he was 
led to inquire What diseases depend on a failure of nervous influence; 
and i^m having observed the difliculty of breathing brought on by 
dividing the eighth pair of nerves, and the relief afifo^edin that case 
by sen&ig a stream of galvanism through the lungs, he was induced 
to try the eflPects of galvanism in habiti^ asthma, or asthmaric dys- 
pnoea. which he conceived to depend on some obstmetion of nervous 
energy. 

In such instances as have come under his own observation, the 
employment of galvanism has been almpst uniformly attended with 
relief to the symptoms, and in many instances has proved a perfect 
cure. When it is applied as strong as the patient can well bear 
without complaint, the relief is often perceived in five minutes, and 
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generally in lees than n quarter of an hour. Tlie battery employed 
consisted of 4 -inch plates, charged with a mixture of muriatic acid 
and water, in the proportion of one acid to twenty of water. 

With regard to the number of })late8, there are few persons who 
cannot bear so many os eight pair, and few who require more than 
twice that number. Dr. Philip generally begins witli a very weak 
power, and gradually increases it till the patient begins to feel some 
degree of uneasiness, when it is easy to move the wire of communi- 
cation backward a few divisions, and again return after a temporary 
remission of the excitement. The application was made through the 
medium of two thin plates of metal dipped in water and applied wet, 
one to the nape of the neck, and the other to the pit of tlie stomach, 
in order that the galvanic fluid might pass through the chest os nearly 
as possible in the direction of the nerves ; and witli respect to the 
position of the two ends of the battery, it was found expedient to 
place the positive wire to the nape of the neck, and the negative wire 
to the jut of the stomach. The operation woe discontinued as soon 
as the patient felt his breathing l>ecome free ; for it was not found 
tliat continuance for a greater length of time had any tendency to 
prevent a recurrence of the symjjtoms. 

In those cases of spasmodic asthma in which galvanism has been 
ai)plied by the author, it has failed to give relief ; but where the spas- 
modic paroxysm has been succeeded by habitual dlfliculty of breath- 
ing, there galvanism did give immediate, but temporary relief. It 
a])pear8, however, that most is to be expected from this remedy in 
those cases of habitual asthma which ore the least complicated with 
any other disease. 

In order to be assured that the effects above described, as appa- 
rently arising from galvanism, might n«t, in fact, be owing to an im- 
pression on the mind during its employment. Dr. Philip endeavoured 
in various instances to deceive his patients, by imitating the pricking 
sensation occasioned by the application of the wires to the surface of 
the skin without really completing the circuit j but they invariably 
received no relief from such experiments, and very soon felt tlie cus- 
tomary benefit after the communication with the trough had been 
established in the usual way. 

In one instance the galvanic current was directed solely along the 
spine, by placing the second wire to the small of the back instead of 
the pit of the stomach *, but the advantage derived from this appli- 
cation was far less than in the usual mode. 

In confirmation of the truth of these observations, the author refers 
to various professional friends who have witnessed the trials, and 
especially tlie House Surgeon of the Worcester Infirmary, who is 
convinced that no other means are equally cflicucious in the r el ief of 
this Hjjccies of asthmav 
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Account of Bomc Experiments on the Torpedo electricus, at iMRockelle^ 
By John T. Todd, Esq. Communicated by Sir Everard Home, Bart, 
V.P.E.B, Read December 5, 1816. IPhiL Trans. 1817, p. 32,] 

Having upon a former occasion submitted to the Royal Society 
some experiments and observations on the Torpedo electricus^ the 
author is now induced to offer a continuation of his researches ; and 
in the present communication describes a series of experiments un- 
dertaken with a view of ascertaining whether that ammal possesses 
any power either of exciting the electrical organs, or of interrupting 
their action independent of the large system of nerves, by which they 
are directly supplied. Hie commencement only of this investigation 
is now submitted to the Society, the author having been deterred 
from its completion by untoward circumstances. 

His expen men ts were performed immediately after the fish was 
taken, and while it was vivacious and active. When the lateral car- 
tilages and all their appertaining muscles were divided, the shocks 
seemed as potent as before such operation. Neither were the j)Ower8 
<if the electrical organ sensibly diminished by removing its superior 
surface, nor by meting a deep vertical incision into it. Even when 
one half of each electrical organ was removed, the power of giving 
shocks was retained by the remainder. 

These experiments were performed on two torpedos ; the one 
eight, and the other eighteen inches in length. 'J'ho results were in 
all main points similar ; but the smaller fish became, as might have 
been expected, most speedily exhausted. 

In a third torpedo, between nine and ten inches long, an in- 
cision was made round the circumference of both organs, so as to 
leave no attachment between them and the animal, except by the 
nerves ; but the power of giving shocks was not impaired by this 
oijcration. The author remarks tliat the nerves supplying the elec- 
trical organs of the tor|jedo arise exclusively from the medulla ob- 
longata, notwithstanding the long course which some of them take 
before tliey reach the organs. 

The torpedo called by the lower orders in France la Tremhlef is 
abundantly taken between the mouths of the Seine and the Garonne, 
and forms an article of food among tlie poorer inhabitants ; who, 
however, carefully avoid the electric organs, which they consider as 
noxious. 

A Description of a Proem, by which Corn tainted with Must may be 
completely purified. By Charles Hatchett, Esq. F.R.S. In a Let* 
ter addressed to the Hight Honourable Sir Joseph Banks, Bart. 
G.C.B. P.R.8. S(V. Read December 5, 1816. [PAi7. TVana, 
1817, p. 86.] 

I'he great loss formerly experienced by the mustiness of imported 
grain, led tlie author, some years ago, to the means now described 
of removing the taintj and which hd conceives may be advantageously 



applied to the lar^ quantities of com which were unavmdably housed 
in a damp state» In consequence of the unpropitious weatheri during 
the late harvest. The author considers the mustiness to be confined 
principally to the exterior amylaceous part of the grain, and the pro- 
cess proposed consists in pouring upon the tainted grain tlirice its 
quantity of boiling water. When cold, the water and floating grains 
are to be poured oflf ; the com is to be washed with cold water, 
drained, and carefully kiln-dried. It will be found perfectly sweet, 
and the loss of weight is inconsiderable. 

The advantages of this process are its simplicity and cheapness ; 
and although the author has hitherto only applied it to wheat, there 
can, he observes, be little doubt that oats and other grmn may be 
deprived of must with equal success. 

Observdtions on an astringent Vegetable Substance from China. By 

William Thomas Brandc, Esq. Sec. R.S, Read December 1 2, 1 81 6. 

[Phil. Trans, mi, p.^9.] 

The substance described in this communication was sent to Sir 
Joseph Banks ns a species of galls, used by the Chinese in dyeing 
black, lliey have the appearance of irre^ar vesicles, of a jiurely 
astringent flavour, and closely agree with those described by Du Halde 
under the name of ou poey tse, wWch are also employed in China as 
the bases of many astringent medicines. 

By digestion in cold distilled water> these galls yielded a |>ale 
brown infusion, of a highly astringent taste, and furnishing a copious 
white precipitate with solution of animal jelly : 100 parts thus yielded 
78 of soluble matter, which, when obtained by evaporation, was of a 
brown resinous appearance ; and, thwugh only slightly sour to the 
taste, powerfully reddened the mission of litmus. 

The author remarks that the perfect solubility of this part of the 
galls m cold water, and its pale colour, indicate that the tannin it 
contains is nearly, if not perfectly, free from extractive matter ; and, 
by pursuing the usual processes, he succeeded in obtaining it m a con*> 
siderable state of purity. The tannin thus afforded is also soluble in 
alcohol ; whence, if previous experiments be correct, it is analogous 
to the tannin of catechu, but distinct from that of galls, which is 
said to be insoluble in that menstruum. 

When all soluble substances in water were removed from the Chi- 
nese galls, the residuum aflforded to alcohol a minute portion of re- 
sinous matter, and 28 per cent, of insoluble woody fibre then only 
remained. 

A further examination of the aqueous infusion proved it to con- 
tain gallic acid in considerable proportion ; and the method which 
l^est succeeded in its separation, consisted in adding lime water to 
the cold aqueous infusion of the galls, which produces a precipitate 
composed of tan and lime, and leaves a gallate of lime in solution, 
which, when cautiously decomposed by oxalic add, furnishes oxalate 
of lime and gallic acid nearly, but not perfectly, pure. The author 
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waft equally uxiftucoe«Bful in procuring that acid in a pure form by 
the other proceftses usually had recourse to. It was either combined 
with minute portions of tan, or, when obtained by sublimation, was 
ompyreumatically tainted. 

In conclusion, it is remarked, that the Chinese galls differ from 
other analogous vegetable substances in the absence of extractive 
matter, whence they may be regarded as the most promising source 
of pure tan and ^lic acid; that the same circumstance renders 
tliem peculiarly fitted for the basis of a black dye, and of writing-ink, 
while it at the same time renders them ill calculated for the produc- 
tion of leather, which udthout extractive matter is brittle and im- 
perfect. 

Some Reeearches o?i Flame. By Sir Humphry Davy, LL.D. F.R.S, 

V.P.RJ. Head January IG, 1817. [Phil. 2Vans. 1817, p. 45.] 

Tliis communication is subdivided into four sections, of which the 
first treats of the effect of rarefactions of the air* by diminished jires- 
sure, upon flame, and explosion. An inflamed jet of hydrogen was 
placed in the receiver of an air-pump, and the flame was observed to 
enlarge during exhaustion, till the gauge indicated a pressure of one 
fourth or one fifth ; it then diminished in size, but was not extinguished 
till the pressure was reduced to between one seventh and one eighth. 
A somewhat larger jet burned until the rarefaction amounted to one 
tenth, and rendered the glass tube whence the gas issued white hot. To 
this circumstance the author refers the long-continued combustion of 
the gas, and thinks the conclusion confirmed by the following experi- 
ment. A platinum wire was coiled round the jet tube, so as to reach 
into and above the flame, and it became white hot during the exhaus- 
tion. and continued red hot even when the pressure was only one 
tenth. The lower jmrt of the flame was now extinguished, but the up- 
}>er part in the contact of the wire continued to bum till the pressure 
was reduced to one thirteenth. The flame, therefore, of hydrogen is 
extlnguislied in rarefied atmospheres, whenever the heat it produces is 
insul^cient to communicate visible redness to platinum wire. Sir Hum- 
phry Davy was thus Jed to infer, that those combustibles which require 
least heat for combustion would bum in rarer atmospheres than those 
requiring more heat ; and that bodies which produce much heat in 
combustion would bum in rarer air than those producing little heat, 
and experiments are detailed proving this to be the case i thus, an in- 
flamed jet of light carburetted hydrogen, which produces little heat in 
combustion, and requires a high temperature for its ignition, was ex- 
tinguished whenever the pressure was below one fourth* even though 
the tube was furnished with a wire. Carbonic oxide burned under a 
pressuxe of one sixt^ ; sulphuretted hydrogen of one seventh. Sul- 
phur, which bums at a lower temperature than any other ordinary 
combustible* except pho8|diorus, had its flame maintained in an atmo- 
s^diere rarefied 16 tunes, and phosphuretted hydrogen was inflamed 
when admitted into the best vacuum of an excellent air-pump. 
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llie author next proceed* to consider the influence of rarefaction, 
produced by heat, upon combustion and explosion. A volume of air 
at 212° ia expanded to 2*25 volumes. At a dull red heat its proba- 
ble temperature then is 1032®, provided it expand equably for equal 
increments of heat. 

M, (Jrotthus has concluded that expansion by heat destroys the 
explosive powers of gases, but Sir H, Davy found that two parts of 
oxygen and one of hydrogen expanded to 2*5, its original bulk, de- 
tonated at a red heat, and in anotiier experiment, even at a lower 
temperature ; whence it appears, that detonating gaseous mixtures 
have their inflammability rather increased than diminished, by ex- 
pansion by heat. In prosecuting these inquiries, the author dis- 
covered that a mixture of oxygen and hydrogen produced water at 
a temperature below visible redness, and without explosion or even 
any luminous appearance ; and at a temperature a little above the 
boiling point of quicksilver, charcoal converts oxygen into cturbonic 
acid without any of the or^nary pbaenomena of combustion. 

The third section relates to the elFect of the mixture of different 
gases upon explosion and oombustion. When 1 part of a mixture of 
oxygen and hydrogen, in the proportions that form water, is mixed 
with 8 parts of pure hydrogen, the electric spark does not inflame 
the mixture ; and its combustion is similarly prevented by 9 parts of 
oxygen. 1 1 of nitrous oxide, 1 of carburetted hydrogen, 2 of sulphu- 
retted hydrogen, 0*5 of olefiant gas, 2 of muriatic acid gas, and five 
sixths of silicated fluoric acid gas. It therefore appears that other 
causes, besides density and capacity for heat, interfered in these phe- 
nomena ; for nitrous oxide, which is one third denser than oxygen, 
and which has a greater capacity for heat, has lower powers of pre- 
venting explosion ; and hydrogen, thaugh fifteen times lighter than 
oxygen, has a higher power of preventing explosion ; and olefiant 
gas, in this respect, precedes tlie others in an infinitely higher ratio 
than could have been expected either from its density or capacity. 

Tlie author concludes this paper with some gcueial obs^ations, 
and practical inferences founded upon the previous detail of facts. 
Flame may be regLrded as gaseous matter, of a temperature above 
that which is capable of giving to solids a white heat; for heated air, 
though not luminous, will communicate tliat high temperature to 
solid bodies. When we attempt to pass flame through fine wire 
gauxe, the metal so far cools the gaseous matter that it is no longer 
luminous. The power of metallic and other tissues to prevent the 
combustion of explosive gaseous mixtures, will depend upon the 
heat required for their combustion, as compared with that acquired 
by the tissue ; and the fiame of those bodies which are moat readily 
inflammable, and of those which produce most heat in combustion, 
will pass through a wire gauze capable of intercepting those ilafaes 
that produce little heat ; so that the flames of different substances will 
pass through wire gauze at different temperatures. For instance, a 
tissue that has 100 apertures in the square inch will intercept iht 
flame of alcohol, but not that of hydrogen ; and a tissue which would 
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not interoept an explosion from olefiant would prevent it wifli 
fire-damp. 

The combustibility of different gases is, to a certain extent, in 
direct proportion to the masses of heated matter required to inflame 
them. A red-hot wire, one fortieth of an inch in diameter, will not 
ignite olefiant gas, but it will inflame hydrogen gas ; and the same 
wire heated white-hot, will inflame olefiant gas, but will not inflame 
the carburetted hydrogen of the coal-mines, which fortunately is the 
least combustible of the inflammable gases. Hie cooling power of 
metal, in regard to flame, is well shown by encircling a very small 
flame with a cold iron wire, which instantly causes its extinction. 
The interruption of the flame, therefore, in the author's safety-lamp, 
depends upon no recondite cause, but is simply referable to the cool- 
ing power of the wire- work tissue. 

From the facts contained in the first part of this paper, the autlior 
conceives that the light of meteors dej)end« not upon the ignition of 
inflammable gases, but upon that of solid bodies ; that such is their 
velocity of motion, as to excite sufficient heat for their ignition by 
the compression even of rare air ; and that the phenomena of falling 
stars may be explained by regarding them a» small incombustible 
bodies moving round tlie earth in very excentric orbits, and becoming 
ignited only when they pass with immense rapidity through the 
upper regions of the atmosphere ; while those meteors which throw 
down stony bodies, are similarly circumstanced, combustible masses. 

Some neto Ea^periments and Observations on the Combustion of gaseous 
Mixtures ; with an Account of a Method of preserving a continued 
Light in Mixtures of inflammable Gases and Air unthout Flame. By 
Sir Humphry Davy, LL.D. F.R.S. V.P.R.l. Head January 23, 
1817. IPhiL Trans. 1817, p. 77.] 

Having shown, in a former communication, that the temperature 
of flame is considerably greater than that required for the ignition of 
solid bodies, the author thought it probable that, during the com- 
bination of certain gaseous substances, the heat evolved might be 
adequate to the incandescence of solid matters exposed to them, 
though insufficient to render the gases themselves luminous, or, in 
other words, to produce flame. 

In a combustible mixture of coal-gas and air, the author suspended 
a small wire-gauxe safe-lamp, in which some flne platinum wire was 
flxed above t£e flame ; and when the inflammation had taken i)lace 
within the cylinder of gauze, the quantity of coal-gas was increased, 
under the idea that the heat acquired by the mixed gas in jiassing 
through the wire gauze would prevent the excess from extinguishing 
the flame. When this happened, the wire of platinum continued to 
glow, though there was no inflamed gas in the cylinder ; so that the 
oxygen and coal-gas in contact of the wire seemed to bum without 
flame, and yet produced heat enough to keep the wire ignited. This 
conclusion was verified by introducing a hot platinum wire into a 
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proper toixture of coal-gaa and air. It became white hot, and con* 
tinned bo till the mixture had lost its inilaminability. Mixtures of 
other indammable gases afforded similar phenomena, and likewise 
several inflammable vapours, as those of ether, alcohol, oil of turpen- 
tine, and naphtha. In these experiments, platinum wire is most 
successfully used ; for it does not tarnish, and its radiating powers 
are slight. Palladium answers nearly as well ; but the phenomena 
are not witnessed when wires of silver, copper, or iron are employed. 
It k suggested that many theoretical views will arise from the con- 
nexion of the facts detailed in this communication W'ith those pre- 
sented to tlie Society in the author’s former paper on flame ; and 
practical apj)licatioUB may also flow fn)m the same source. By 
hanging some fine platinum wire, for instance, above the wuck of his 
safety-lamp, the cool-miner will be lighted in mixtures containing 
such excess of fire-damp as to be no longer explosive ; and where 
the flame is extinguished, the metal will become sufficiently lumi- 
nous to guide him, while its relative brightness in different parts of 
the mine will indicate the state of the air, and its fitness for respira- 
tion ; for when the foul air forms two fifths of the volume of the 
atmosphere, the ignition of the wire ceases. 

De la Structure des Vaisseaux Anglais, consid^h dans stts dernkrs 

Perfectiomcments, Par Charles Dupin, Corrsspondant de Vlmtitmt 

de Prance, Communicated by the Right Hon. Str Joseph Banks, 

Bart. G.C.B, PM.8. Head l5ecember 19, 1816, [P/«7. TVans. 
1817, /?. 86,] 

Being engaged in collecting materials for a work entitled "A 
Picture of Naval Architecture m the 18th and 19th Centuries,” the 
author was induced to visit this country, with a view to become 
acquainted with the various innovations and improvements lately in- 
troduced here in the art of ship-building ; and, in the present com- 
munication, oflers some remark upon the plans proposed by Mr. 
Sepplngs, an account of which has formerly been before the Royal 
Society, and is printed in their ITansactions for 1814. 

After giving an outline of the fundamental principles upon which 
Mr. Seppings’s improvements in naval architecture principally de- 
pend, and dwelling especiidly upon the diagonal pieces of timber 
which he employs to strengthen the usual rectangular frame- work, 
the author proceeds to state tiiat similar contrivances were long ago 
stiggested and even practised by the French ship-builders, in order 
to give strong^ to tlie general fabric of their vessels. Instead of 
making the ceiling parallel to the exterior planks, they arranged it 
in the oblique direction of the diagonals of the parallebgrams formed 
by the timber and the ceiling, in the whole of that part of the ship^s 
sides between the orlop and Umber-strake next the kelson. They 
then covered this ceiling with riders, as usual, and placed cross- 
pieces between them in the direction of the second diameter of the 
j>arenelqgram. This system, however, was abandoned in the French 
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navy, on account of ita expense, of its diminisiung the capacity of 
the hold, and of the erroneous notion that the longitudinal length of 
the ship was diminished by the obliquity of the ceiling. In 1755, 
the Ac^emy of Sciences rewarded M. Chauchot, a naval engineer, 
for the suggestion of employing oblique for transverse riders ; and 
in 1772, M. Cloiron des Lauriers employed diagonal strengtheners 
in the construction of the frigate TOiseau. 

Having cited these and otlier instances to prove that Mr. Sep- 
pings’s princi]>le is not new, at the same time allowing that the 
merit of rendering its utility probable, and of overcoming many difli* 
culties in its execution, is due to that gentleman, the author pro- 
ceeds more particularly to inquire how far it contributes to strengthen 
the ^^es»el, so as to enable it to oppose cluinges of form from the 
action of external powers. If every elementary part of tlie vessel 
rested immediately on the sea, it would displace its weight of water, 
and would only be submitted to the slight pressure of the fluid. But 
as only a part 6f the external surface of the vessel is in contact with 
the water, this part is called upon to supiwrt a degree of pressure of 
the fluid capable of counteracting tlie weight of tlie whole mass. 
Hence the vessel becomes convex or arched, the curve extending 
from the head to the stem ; but as this bending is not of constant 
magnitude, it is evident that, in order to apportion the resistance 
adequately, the strength must be made greatest where there is tlie 
greatest strain. The author furnishes some new theorems for tlie 
determination of these jwints, and thence concludes that the point 
of greatest curvature lies between the quarter-deck and forecastle, 
across the gangways, and much nearer the head of the ship than is 
commonly supposed; and that the efiect of the arching is to di- 
minish the fastness of sailing, and to increase the di&ulty of per- 
forming evolutions, especially with the sails. As vessels, therefore, 
must inevitably su^ by this effect of archmg, any method of dimi- 
nishing that tendency must be valuable. M. Dupin suggests a me- 
thod by which it might be ascertained whether Mr. Seppings’s plan 
is calculated to diminish the tendency of vessels to arch ; upon which 
subject he deems Mr. Seppings s experiments, detailed in the Philo- 
sophical IVansactions, as unsatisfactory. This method, however, has 
not hitherto been tried, and the question, consequently, cannot be 
decided upon. In the meantime, says the author, there is every 
reason to suppose that it would prove favourable to Mr. Seppings's 
plan. 

On a new Fulminating Platinum, By Edmund Davy, Esq, PrefcBsor 

of Chemstty, tmd Secretary to the Cork Institution, Communicated 

6y Sir Humphry Davy, LL,D, F,R.B, V.PM.L Read February 18, 
1817. [PM. Tram. 1817, p. 136.] 

After pointing out certain analogies between gold and platinum, 
which leered it probable that the latter metal would afford a ful- 
mmating compound similar to that obtained flrom the former, Mr. 
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Edmund Davy proceed® to detail the processes by which he suc- 
ceeded in procuring it. 

A solution of leaf platinum in nitro-muriatic acid was evaporated 
to dryness, rc-dissolved in water, and precipitated by sulphuretted 
hydrogen. This hydro-sulphuret was converted into a sulphate by 
the action of nitrous acid. Ammonia, in slight excess, was added 
to the solution of this sulphate, and the precipitate so obtained boiled 
in a solution of pure potash. It was then collected on a filter, washed, 
and dried at This powder is of e brown colour, explodes with 

a loud report when heated to about 400^^, and lacerates tlie substance 
in contact with it, in the same way as fulminating gold. At a tem- 
perature of 300° it is decomposed without explosion when in contact 
with mercury. It explodes by friction, but not by percussion. It 
Is tasteless ; insoluble in water, soluble in sulphuric, nitric, and 
muriatic acids. When heated in chlorine, muriate of ammonia and 
muriate of platinum are produced. When heated in ammonia and 
in muriatic acid gas, it is decomposed ; and in the latter, witli nearly 
the same phenomena as in chlorine. Heated with sulphur, it affords 
sulphuret of platinum. 

rVom the method pursued in obtaining this compound, the author 
inferred its resemblance to fulminating gold ; and on heating it in 
close vessels, obtained water, nitrogen, and platinum, as the results 
of its decomposition. Heated with common quick-lime, it afforded 
liquid ammonia and a little nitrogen. 

Mr. Edmund Davy next proceeds to a detail of experiments made 
in order to ascertain the relative proportions of the component parts 
of this new fulminating platinum. 

In these experiments, 10 grains of jth© powder famished 7*3 grains 
of metallic platinum. 

In a fourth experiment, nitrous acid was boiled to dryness upon 
10 grains of the powder. The dry mass heated red-hot, furnished 
8- 25 grains of a gray shining substance, •which is a hitherto unde- 
scribed oxide of platinum, consisting of 8ft* 3 platinum 4-11*7 oxy- 
gen. From the quantity of nitrogen yielded during the decompo- 
sition of the fidminating platinum, and from other experiments, Mr. 
Davy estimates the quantity of ammonia that it contains, at 9 per 
cent, and gives as its component parts, 

^3-75 Sy“} of platinum. 

9*00 ammonia. 

8*50 water. 


100*00 

lliis paper concludes with some general and theoretical observa- 
tions respecting the formation and decomposition of the new fulmi- 
nating compound. When the triple sulphate of platmum and ammo- 
nia is boiled in a solution of potash, the sulphuric acid unites to the 
potash, ft portion of the ammonia is evolved, and the remainder. 
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enleriiif into intimate union u^itli the oxide of nlatinuxn* produces 
fulminating platinum. The theories invented by Becgmonn and l^r- 
thcUetf ^ explain the detonation of fulminating gold* are sarisfac- 
toriiy applicable to tihe pheiunnena presented by the compound now 
described the explosive powers of which may be referred to the 
sodden extrioatbu of nitrogen* ammonia* and aqueous vapour. 

On the Parailm of the fixed Stws. By John Pond, JKflw., Aetnmo- 

mer Royal, F.R.S. Read February 20* 1817. IPhiL TVoiw. 1817. 

p. 158.] 

Dr. Brinkley, of the Observatory of Dublin* having noticed for 
several years past a periodical deviation of several fixed stars from 
their mean places* strongly indicating the existence in them of an- 
nual parallax, the author was induced to institute a series of obser- 
vations upon the subject* the results of which are submitted to the 
Royal Society in tlie present communication. Being unable to de- 
vote the mural circle, erected at the Royal Observatory in 1812, 
entirely to this investigation, the Astronomer Royal employed two 
ten-feet telescopes, fixed to stone piers, and directed to the parti- 
cular stars whose parallax was suspected, and furnished with micro- 
meters for the purpose of comparing them wdth other stars passing 
through the same deld. The question of parallax is* theoretically 
speaking, rather curious than important ; but with regard to the 
state of practical astronomy the case is very different, and, as far as 
relates to tlie natural histuiy of the sidereal system* it is a subject of 
interest to ascertain whether the distances of the nearest fixed stars 
can be numerically expressed from satisfactory data* or whether it 
be so immeasurably great as to exceed all human powers dither to 
conceive or determine. 

The print^al stars observed by Dr. Brinkley were, a Lyne* 
at Aquilee* a Cygni. 

The mean of forty observations of a Lyra, made by the Astro- 
nomer Royal betwetm June 22 and August 21* gave for the nortli 
pdar distance of that star 5 1 ° 23' 0"*27 8. The mean of twenty ob- 
seirationB nearer the period of oi^osition gave 51° 23' 0"’4$8. The 
mean of thirty winter observations is 51° 23' 0"*872. The discord- 
ance, therefore, between the winter and summer observations does 
not exceed 0"-6* which is only one third the discordance observed 
by Dr. Brinkley. 

With a Cy^i the total discordance in favour of parallax was 
0'^‘556i also only one third that observed by Dr. Brinkley; and 
wdth « Aquilse it is less than 0^'*5* equal only to one fourth of the 
discordance observed by Ihr. Brinkley. 

From these and observations detailed in the paper* the 

Aim?onomer Royal obsaFves* that in the three stars supposed by Dr. 
l^ankley to have Bte greatest parallax* the discordance between ike 

not less than and seaxody 
exceeds 0"- 75 t and that although these quantities are much less 

yo|4. u. F 



than those found by Dr. Brinkky; they appear to l>c equally inde- 
pendent of accidental error. The author, however, is not inclined 
to refer the cause of the diiferences to parallax, for they are sensihly 
increased by direct comparison with an opposite star, as with Capella. 
in which the maximum of parallax is nearly as great as in 
a Aquilse ; and it is very unlikely that the parallax of one star should 
exceed and that of the other be an insensible quantity. More- 
over, all these stars pass the meridian about the time of the winter 
solstice at their maximum of parallax ; and in proportion as stars 
do not possess this property, both the Astronomer Royal and Dr, 
Brinkley either find a much smaller discordance, or none at all ; the 
author accordingly is inclined to look for some explanation of the 
difficulties in this peculiar circumstance. 

Tables are annexed to this paper, showing the method of com- 
puting the equation, or index error, applicable to the north p(Aar 
distances. r 

Appendix to Mr, Pond's Paper on Parallax, Read March 13, 1817, 
\jPhil, Trans, 1817, p. 173.] 

Being induced Inst autumn to suspect that the discordance in 
favour of jmrallax, before met with, might arise from variation of 
temperature, the author endeavoured last winter to keep the interior 
and exterior of the Observatory of the same temperature, which the 
mildness of the season earily enabled him to do. From the 1st of 
July 1816 to March 181 7 » the index error of the instrument suifored 
no variation ; and therefore the objections xnrged by Dr. Brinkley 
were done away. Under these circumstances the observations of 
ttLym, Y Draoonis, « Cygni, and a*Aquilse, showed no indication of 
periodical variation. Whether the fixed instruments lately erected 
for this investigation will confirm the above result remains to be 
determined. 

An Account of some PossU Remains of the Rhinoceros^ disconerei by 
Mr, Whit%^ i« a Cavern inclosed in the Lime-stone Rack, from 
mhick he is forming the Break^water at Plymouth, By Sir Bverard 
Home, jS«r^ V,P,R.8, Read February 27, 1817. [PA*/, TVmis. 
1617, />. 176.] 

Having been requested by Sir Joseph Banks carefully to preserve 
mciti organic remains as might be found in the quarries whence the 
itupplies of limestone for the break- water at Plymouth are drawn. 
Mr. Wlutby, who has the superintendonce of the uudcrtalri^g, 
transmitted, in November 1816, a box of fossil bones, which fona 
fhe suhiect of the present communication. 

According to Mr. Whitbyfs report, they were found in a cavern 
of the solid limestone rook, fifteen feet wide, forty-five long^ and 
twelve deep. It was filled with clay, and the bones ky a^t three 
feet above the bottom. This cavern is about seventy feet below the 
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«nr£aoe of the rock, aiid four feet ^ibove high-water mark ; end el- 
thou^ considerable pfuns were taken to dii^over its outlet, no com- 
munication of the kind was found. 

Mr. Whitby mentions that caverns have been frequently dis- 
covered in this limestone, the walls of which have been encrusted 
with staloctitic concretions ; but in the present case no such appear- 
ance was observed in any part of the cavity, — a proof, says the 
author, that no opening in the rock from above had ever been dosed 
up by the process of inhltration. In further confirma^on of this 
circumstance, Mr. Whitby has stated that in the contract for quar- 
rying there are two prices; one for rock, and another for clay, earth# 
and rubbish ; and that two officers constantly attend, one for the 
Crown and the other on the part of the contractors, who measure the 
contents of all caverns containing clay or other soft materials ; and 
that these ofhcers distinctly state that the rock surrounding the 
cavern was equally hard with the other parts. 

All the bones discovered in this place belong to the rhinoc^eroa, 
and are evidently parts of the skeletons of three difrerent animala. 
They are in a most perfect state of preservation, and eveiy part of 
the surface entire, to a degree very seldom observed in fos^ bones ; 
and as the teeth of the rhinoceros diifer both in form and structure 
from those of every other known animal, there was no kind of di£« 
culty in recognising them. Every portion of the bones also possessed 
some characteristic feature proving it to have belonged to the same 
animal. The animals to which these bones belonged seem to have 
been nearly of the same size, and very large, for on comparing Ihe 
ibssil metacarpal bone, with that of the largest rhinoceros ever seen 
in this country, the skeleton of which is in Mr. Brookes's coUeoUon, 
that of the former was inches long and inches broad, while in 
the latter the length was only 7| itumes and the breadth inehee- 
Hus skeleton stands 5 feet B inches high. It deserves remark 
that all the bones found in this cavern bek>ng to the same specfos 
o£ animal; for although great pains were taken to ascertain 
whether tl^re were any others than those sent to London, none 
were dkoovered. 


Some oompmtive chemical analyses of different fossil bones are 
annexed to ^s paper, from which appears that those above de- 
scribed are remarkably free from extraneous earthy substances, and 
consist almost entirely of phosphate and carbonate of lime, with only 
i^ht traces Of animal matter ; whereas most of the fossil bones dis- 
covered in the blue day at Brentford, and in the argilli^iis lime- 
tbpne at Lyme in Poiaetshire, yidded conaideraUe portLons of aiu- 
sainous and siliceous earth. 


irJ 
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2)*»crwihn of u tkermemetrical Barometer for measurif^ AUtittdoe. 

By the ttev, Francis John Hyde Wollaeton, B.D. Fm£. Bead 

March 6, 1817. [P4i7. Trane, 1817, p, 183.] 

The author's attention having been drawn to the variations in the 
held of bcuiing water, as corresponding with changes in atmospheiical 
pressure and in the height of the barometer, he was led to construct 
the instrument described in the present paper, for the purpose of 
measuring heights with greater accuracy and convenience than by the 
common barometer, or byJthe methods formerly devised by Fahren- 
heit and Cavallo. 

The author constructed his thermometer with different scales, from 
an uncertainty how far their sensibility might be carried; and in one 
instance the bore of the tube was so minute, and the ball so large, 
that every degree on Fahrenheit's scale was equal to ten inches, llic 
instrument, however, with which tlie greatest number of observations 
were made, bad a scale of 3*98 inches to every degree, and each de- 
gree is divided into 100 parts upon the scale, and into 1000 by a 
vernier. On comparing this thermometer with a good barometer, 
it was frnind that the two instruments agreed equally well in all parti 
between 30' 68 inches and 28' 23 inches. The result was, that a dt& 
ferenoe of l'^ of Fahrenheit's scale is occasioned by 0*589 inch on^bi 
bifometer ; 30*603 inches (corrected) on the barometer, aft2l8®"367 
on thermometer, and 28*191 inches barometer, ss209^’263 ther- 
mometer. 

Havizig thus ascertained the delicacy and capability of the instru- 
ment, theuuthor proceeds to describe tlie best mode of constructing 
It, wWoh is frir^er illustrated by an annexed drawing. To the ver- 
Siier is attached a small lens of ah indi focus, which, on account of 
the smallness of the bpre of the tube, is useful in observing the height 
of the mercurial thread, and by having no lateral motion, confines 
the view to the same direction, thus preventing parallax. 

The boiler of this instoument is a tin cylinder 5*5 inches deep, and 
1*2 inches in diameter, with an external cylinder 1'4 inch diameter, 
for preventing the transmission of heat. The bottom is single, and 
Hw bulb does not dip into the water, but is exposed to the steam only; 
smd a bdl-tent protects the lamp and boiler from the wind. Hie lamp 
is filled with oil, to which a sufficient quantity of tallow is added to 
moke it oofngeal at common temperatures. 

Having tned threads of various thicknesses, the author advises the 
scale of an inch to a degree as best adapted to all ordinary purposes ; 
for when finer than this, it is almost impossible to give such strengl2i 
to the bulb as to force tiie column of mercury accurately to fhe same 
height on repetition of the boiling, by reason of the resistance from 
firictlon in the tube. 

With an inch scale, the vanations of the barometrical tlietmometer 
are to those of the common barometer as 5:3 ; and the s^iMbility of 
the instrument is such, that the difference of tejhpemtore required to 
make water boil arising from the bright of a common table, is imme- 
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diately perceptible. After stating the methods for adjusting this 
thennoiaeter for the measurement of the greatest heights, tlie author 
details some experiments upon altitudes made with an instrument, 
552 parts \ipon the scale of which were equal to 530 feet in altitude. 
With this instrument boiled on the counter of a bookseller's shop in 
Patemoster-row, estimated between four and five feet above the foot 
pavement on the north side of St. Paul's Churchyard, and boiled 
again in the gilt gallery of the cathedral, there was a difference of 
254 parts ; the corrected height thus indicated therefore *s 272*64 
feet. General Roy makes the gallery above the north pavement to 
be 281 feet, which, allowing five feet for the difierence of station, 
brings the author's estimate to 267 feet, differing only four feet ; or 
by another calculation, founded on General Roy's statement, the dif- 
ference is less than two feet. 

Observations on the Amlogy which subsists between the Calculus of 
Functions and other branches of Analysis. By Charles Babbage, 
Esq. M.A. F.n.8. Read April 17. 1817. [PAi7. Trans. 1817, 
p. 197.] 

At the commencement of this paper the author states the advan- 
tages which may be derived from the employment of analogical rea- 
soning in mathematics, and recommends it as a very useful guide to 
new discoveries : he then proceeds to point out the striking resem- 
blance which subsists between several parts of common algebra and 
the integral calculus, and similar parts of the calculus of factions. 

Mr. Babbage then notices certain fractions which, by peculiar re- 
lotions among the functions of wliioh they consist, become evanescent. 
The true values of these fractions are ascertained, and they are ap- 
plied to the solution of a class of functional equations which tbe 
author had solved in a former paper, from which the following result 
is obtained : — " Whenever the mode of solution there adopted seems 
to fail, the failure is apparent only, and the general solution may al« 
ways be deduced from it.” 

Several |)oints of resemblance between the integral calculus and 
that of functions, are then noticed ; and a remariiable analogy be- 
tween a method of integrating differential equations, and a time of 
laying functional equations, is pointed out; in both cases the ope* 
rations are performed by m^tiplying by a footor, whose form is to 
be determined by another equation. Borne equations ate given in 
wUch this me|bod is succesml, and the obstacles to its general ap- 
plication are pointed out as demanding further inquiry. 

0 / ihe Cimtruetion of LoyarUhmic Tables. % Thoibas Khteht, 
CoeimtfstiMfed by Taylor Combe, Esq. See. R.8. Bead February 
27/1817. [m TW. 1817, ji. 217.] 
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Tm Cknerttl PropositionB in the Method of D^erenteB. By Tholoatti 
Knight, Communicated by Taylor Cofmbe, Sec. R.S. 

Read February t27, 1817. [Phil Trans, 1817, jt?. 234.] 

Note respecting the Demonstration of the Binomial Theorem tTtserted 
in the last Volume of the Philosophical Transactions, By Thomoa 
Knight, Esq, Communicated by Taylor Combe, Esq, Sec, B.S, 
Read April 17, 1817. [Phil Trans, 1817,;?. 245.] 

In thin note the author expresaes hia regret at finding that the de* 
monatration of the binomial theorem, and the first proposition of his 
^per on the constniction of logariUims, formerly presented to the 
Royal Society, had been previously given by Mr. Spence in his 
Essay on Logarithmic lYansoendents. This author, however, says 
Mr. Kni^t, is not particularly happy in the manner of developing 
the kind of functions treated of in his preface, and therefore in the 
present note gives a solution of a class of equations of which Mr. 
Spence has considered a i>Brticular case, without however resolving. 

On the Passage of the Ovum from the Orariam to the Uterus m Women, 
By Sir Everard Home, Bart, V,P,R,S, Read May 1, 1817. [Phil 
TVans, 1817, p. 252.] 

No physiological subject has attmeted more attention than 'die 
first formation of the embryo in the class Mammalia ; and although 
it has been ascertained that an ovum is formed in the ovarium of me 
quadruped, the drcumstances respectmg its impregnation have not 
^n ascertained. Harvey, and John and William Hunter, have each 
failed in this inquiry ^ Haighton and Ofuikshank were equaUy uhstto-* 
cessful. In this state of our knowledge, says Sir Everai^ Home, ao-» 
ddmot has led to that which no predetermined expetiments could 
have acesomplished, and has enabM me to detect the ovtim in the 
huniaa uterus^ It is so small, had not the uterus been previously 

hardened in spint, it woidd probably have escaped observation ; aad, 
says the author, it would have been difficultly identified as the ovum 
ftm whkh a oMXd was to be produced, had it not been for the as^ 
iistiiiioe of Mr. Bauer, tim only person who could so eorreotiy apply 
the perweesof thendcrosoeqm as to enable biin accurately to delineate 
its OTfattixation* 

like hiatmry of the ease and iSssection is as Mows. 

A servant maid, twenty ^'One years of age, left her^master's house 
the 7tii of January, 1817, for several hours in the forenoon. On re» 
tanking in the evening yhe compiled of sickness, and went to bed. 
Next dajyhe cemtinaed unwell. The period of meastruatkon had 
solved, but did not come on. She appeared much dbaresaed in W 
mind. On ^e 13th she bad an epileptic dt, became delirioas, and 
died on the 15th. On ex am i nin g the uterus it drowed signs of preg- 
nancy ; and ciioumstanoes proved tiiat she must have beem imnim- 
naled on the ?th of Januaty, timt is eight days before her dmm. 
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The right cmurium had a small tom orifice upoa the most promineat 
part of its external surface, which led to a cavity filled up with coagu^ 
lated blood, and surrounded by a yellowish organised structure. 'Fhe 
inner surface of the uterus was covered with coagulahle lymph* among 
the fibres of which, near the cervix, was the ovum. It was oval- 
shape ; and though at first portly semitransparent, became 0 ]>ake from 
the action of the spirit- It was immediately taken to Mr. Bauer, 
who compared it to the egg of on insect* and succeeded in pointing 
out the effects of impregnation in two projecting points, the rudi- 
ments of the heart and brain. 

llie corpus luteurn has always been regarded as the efiect of im- 
pregnation,-— a notion which the present case has enabled the autlior 
to disprove, by showing it to be a ghmdular structure in which the 
ovum is formed; and after its expulsion the blood which fiUa the 
inivity is absorbed, leaving a small empty space os the former situa- 
tievn of the ovum. 

Sir Everard Home examined several ovaria, where it was impossible 
that impregnation should ever have taken place, and found small ca- 
vities round the edge of the ovarium, showing that during the state 
of virginity ova hod passed out. And it appears, that whenever a 
female quadruped is in heat, one or more ova pass into the uterus, 
whether she receives the male or not. 

In the drawings belonging to this paper, the changes which take 
place in the ovarium, for tlie purpose of forming the ova, are shown, 
and also the internal surface of the Fallopian tube at the time of riic 
passage of the ovum. The dilatation of this tube at a small distance 
from the fimbriae, seems to be both for the reception of the ovum and 
of the semen ; and it is probable that the t)vum is retained there for 
several days, so as to prolong the opportunity of its being impreg- 
nated. ^ 

The formation of ova in the ovaria, and tlieir appearing in that 
organ in succession, induces the author to entertain an opinion con- 
trary to that commonly received respecting menstruation* which has 
be^ considered as a necessary preparatory step for utero^gestation, 
wlforeas the present case sliows that such periods are not ooniefooted 
with the formation of tlie ovum, the process of its leaving the ova- 
rium, or its impregi^on. When, however, impregnation does not 
talra plime, such a discharge seems aeoessa^ for the reH^ erf parts to 
widen there had been so oimious a determination of blood. 

The paper condudes with Mr. BaueFs account of tiie appear- 
ance of the ovuin, and of the drawings winch arc annexed to the 
paper. 

Shim fixrth& O^ermtianti on the Use of the ColchicUm autumnale in 
m Sir Sftmwl Home, Bart V.P.R S. Ee<d May 8, 1617. 

When the infoifon of calcMcum is kept for some time, it thfoWs 
down a sediment, in which the puifative qualities of the root aj^ar 
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priticipidly to re»ide, while its iepftraUoa does not seem to dinimish 
the spedhc effects of the medicme upon gout. 

'Waeu the bulb of the Q^lchimm aeiuwnafe, says the authot, is in- 
fused in vdnet both extractive matter and muoila^ are taken up, but 
a copious deposition takes place in the strained tincture. Several 
experiineuts proved tlmt this first dejiosit is nearly inert ; but the 
clear liquor subsequently forms other depositions, and it is to these 
that the experiments in this paper relate, 'fhe author took half a 
bottle of Em medicinaie containing none of the sediment, and its 
efiects were extremely mild compared with those of the other half 
containing the sediment. 

7*0 ascertain how far this sediment, thus shown to contribute to 
the violent operation of the medicine upon, was active in curing the 
gout, Sir Everard made the following experiment. Sixty drops of 
the clear vinous infusion were given to a man labouring under a se* 
vere fit of gout. It produced slight nausea, and operated twice gently 
upon the bowels. In 1 9 hours his pulse fell from 1 15 to 92, and m 
48 hours he was well, and continued so for more than three mouths. 

The result of this case satisfied the author that the principle in the 
colchicum which cures gout is retained in permanent solution, and 
induced him to believe that the violent effects of the remedy upon 
the stomach and bowels, must depend upon some distinct sul^tance 
contmned in the sediment. 

To ascertain this point several experiments were instituted upon 
dogs, tending not merely to confirm Sir Everard’s opinion upon this 
he^, but likewise satisfactorily to demonstrate the identity of the 
Em imiicinale with tlie infusion of Colchicum mtumnak. Ihe ex- 
periments were made by Mr. Gatecombe, with the following reaidts. 
Thirty drops of Mm medicin&le, witl! tlie deposit injected into the 
jugujar vein, ])roduced a purging of nine hours duration. One hun- 
dr^ and sixty drops administer^ in the same way, killed the dog in 
six hours, and there were appearances of violent inflammation in the 
bowels. The same quantity taken by the mouth, produced nemty 
simUar effects. One hundred and sixty drops of the vinous infusion 
of eolchicum, without sediment, produced purging and vomiting, from 
which the animal recovered. Two hundr^ drops produced dm same 
effect, but 300 drops produced effects cmrresponding with those cff 
the 160 of Em modikiiak. The dog died in nine hours. Hence it 
i^pears that the i^ee ecedtcfiia/e produces douMe the effect of the 
mcms infusion of cokhkum. gndns of the deposit from the 
vinous infusion, produced vomiting and purging, with blood, which 
lasted twenty-four hours. 

Sir Everard conceives, from these experiments, that the acximo- 
nious and highly drastic effect of the Eau m«dfciaa/s, is to he re- 
ferred to the sediment which it deposits, and notices the 
which thus exists between it and the juice of wild cucumber, $e 
sediment of which is known under tiie name tl EUuerhm m a highly 
drastic pum, whereas the juiee which lias deposited this substance 
is comparatively inert. 
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Upon /Atf E^i^t of the Expmohn md Contmction of Timber m dtif* 
fffrmt directions rehtive to the Position of the MeduHa of the Tree. 
By Thomas Andrew Knight, Esq. F.E,8. In a Letter uddresaed 
to the Right Ron. Sir Joseph Banks, Burt. U.C.B. F.R.B, Read 
May 8, 1817. [FhiL Trans. 1817, p. 269.] 

Most of the attempts which have been made by witers on vege- 
table physiology, to account for the force with winch the sap of trees 
ascend during the spring, liaving proved unsatis^tory luid inade- 
quate, Mr. Knight was induced some years ago to auggeat the ex- 
pansion and contraction of the cellular processes proceeding from 
the bark to the medulla, and which he called the true or silver grain 
of the wood, as concerned in this process. 

The present paper contains further experiments, showing this power 
to be active in living trees, and were made on many kinds of timber 
with nearly similar results. Some boards of ash and beech wood 
w'ere cut in opposite directions relative to their medulla, so that the 
convergent cellular processes crossed the surfaces of some of them at 
right angles, and were parallel with the surfaces of others. These 
were placed, under similar circumstance.^, in a warm room, and the 
former waqjed about ten times more than the latter, contracting 
nearly 14 per cent, in breadth, while the others only contracted 3| 
per cent. During his experiment Mr. Knight was led to infer that 
tlie medullary canal must be liable to considerable changes of dia- 
meter* as the moisture of wood increases or diminishes. To ascertain 
tbk, parts of the stems of young trees were carefully dried, the me- 
dulla was removed, and metal cylinders driven with force into the 
empty space. The pieces of wood were then suffered to absorb 
moisture, and the m^uRary canal became so much enlarged as to 
suffer the cylinders to foil out. 

Mr. Knight cmiceives that this kind of expansion often produces 
those rifts in trees referred to wind or frost. That winds cannot be 
^ cause, seems obvious from the circumstance of pollard-oak* trees 
being almost always rifted, upon which they can have little power ; 
and the frost of this climate is seldom sufficiently intense to congeal 
the winter sap in trees. 

The force with which this cellular substance of timber expands* is 
more than adequate to such effects^ and often overcomes a pressure 
of man^ tons; and as it is in action in the living tree, Mr, Kn^ht is 
0f :o|Hmon that it is the agent by which the powerful propulsion of 
the sop observed by Hales is effectedv 

Qhsertmtibhs cm the Temperature of the Ocean and Atmosphere ^ and on 
the ThnsHy of Sea^watert^ mdde during a Voyage to Ceylon. In a 
iMter 

He^ May 22, 1817. [BAi7. 1817, p. 275.] 

'|ihe experiments cm the specific gravity of sea-water, detailed in 
this paper, were partly conducted at sea, and partly after the author's 
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arrival at Ceylon ; anil the rewilts lead him to adopt the o|;iaion that 
the ocean resembles the atmosphere in being, ceteris parihus, nearly 
of the same specific gravity throughout, I’he water used in the ex- 
periment was always taken from the surface of the ocean. ITie vari- 
ation of specific gravity was most observable when tlie water was 
rough and agitated, and seemed in one instance dimmished by heavy 
rain. 

Dr. Davy doubts whether a modem traveller of high authority is 
correct in supposing that a peculiar specific gravity belongs to the 
water of each zom ; for in his own experiments, Ihe water taken in 
latitude 0° 12' S., and 22^ 36' S.. was of similar specific gravity, as 
also that taken at 34^ 25' S., and that washing the shores of Co- 
lumbo. 

Ihe trials of the temperature of tlie air and water were, dtiring 
the greater port of the voyage, made every two hours, night and day* 
The variations of atmospheric temperature, says the author, follow 
the course of the sun. Tliey are pretty considerable whilst he is 
above the horizon, and very insignificant during the night. At a 
great distance from land, and with a steady wind between and bor- 
dering upon the tropics, the diurnal variation of atmospheric tempe- 
rature appeared pe^ectly regular ; its maximum precisely at noon, 
its minimum towards sunrise. In a calm, the maximum of heat was 
some time after noon, and the regular law of variation is more ob- 
viously interfered witii by storms and rain. 

The temperature of the sea was found Uable to variations neariy 
08 great as those of the incumbent atmosphere. In fine quiet weather, 
at a great distance from land, the maximum of temperature was about 
3 P.M.. and the minimum towards simrise. It is. however, subject 
to irregulariries. In tempestuous wdkther superficial currents seem 
to be established in the direction of the prevailing winds, which in- 
crease or lower the temperature aetjording ns the wind is hot or cold. 
Where the sea is shallow, its temperature is comparatively low ; a 
fact which may sometimes prove useful in indicating to the mariner 
the vicinity of shallows. ' In approaching the Cape of (Sood Hope and 
Ceylon, the author had occasion to observe this fisot : in the latter 
case there was a reduction of 2^ on coming into soundings. In con- 
sidering the effects of currents upon the tenqperature of the sea, Dr. 
Davy particularly notices that which fiows round the bank of Lagtil- 
los friim the S.B. coast of Alrioa. and which is 10° above the surround* 
ing sea ; a difiFerence partly referable to the baaks which bcKMte the 
current. The dense mist which occasionally covers the Table Moun- 
tain is considered by Dr. Davy as connected with this current, and 
produced by the condensation of the vapour rising hum this curretd: 
by a cold S.K. breeze, during which the phenomenon oxdy ha|meus. 

Thin ooSamunication ccmcludmi srilh some gen€r4 and pmctM in- 
ferences connected with the use of the thermometer at eea : it ocm- 
tains several tables of results, and of meteorcdogical ob^rvattens* 
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Observatims on the Genue Ocythot^ of Eofinesque, with a Description 
of a new Species. By William Elibrd Leach, M.D. F.R.S. Read 
June 5, 1517. IPhiL IVans. 1817, p. 293.] 

Several ancient and modern writers have deaorihed a species of 
Ocythoe often found in the Paper Nautilus, and have considered it as 
belonging to that shell. Sir Joseph Bonks and other naturalists 
have maintained a contrary opinion, and have considered the Ocytho^ 
as a parasitical inhabitant of the Argonaut's shell. Rafincique, whose 
opportunities for obeervation were commensurate with his ^ident in | 
obsemng, regarded it as a peculiar genus, allied to the Sepia 6cto~ 
podia of Linnaeus, and as a parasitical resident of the above-maitioned 
sheU. 

The observations of the late Mr. John CJranch, zoologist to the 
Congo expedition, have, in tlie opinion of Dr. Leach, removed | 
doubt upon this subject. In the Gulf of Guinea he toolc several 
Bpeainens of a new species of Ocythoe in a small Argonauts, and 
placed two of them in a vessel of sea- water, so tis to observe their 
motions. When adhering to the basin the shell could be removed ; 
they hod the i)ower both of retiring within it and of entirely quitting 
it. One having left the shell lived several hours, and showed no de* ;' 
sire to return. Others quitted the shell while taking up the net. 
Ocytho^ differs from the Polypus in the shortness of its arms ; in 
having pedunculated instead of simple suckers ; in having four ob* 
long spots on the inside of the tube, and a small deshy short tubercle 
immediately above the bronchia^, on each side, — a character common 
to ^lis genus, to Loligo, and to Sepia, but which does not exist In 
Pol^us. 

p&pox' concludes with a descriptive reference to the drawing, 
which shows the animal in oik! out of the shell. It is called by the 
author Ocyiho^ CranchiL 

The distinguishing Characters between the Ova of the Sepiay and those of 
the Vermes Testacm^ that live in Water, ejcphmfid. By Sir Everara 
Home, Bari. Read June 5, 1817. IPhiL Trans. 1817, 

p.297.] 

After oBuditkg to the erroneous notianB of Linnmus and other notu*' 
lolists^ Qosioemiiig the animal that forms the shell colled Argonauta, 
Slid tO lus <^wn <)p that it is an internal shell, tht author pro- 

ceeds to show that this shell is not the produce of the species ctf 
often found in it, for the ova of tius Sepia are not th^e of an 
onhnal of the Otdm ¥ermes Testacea, I'he blood of o\dparcms sni- 
malSi ivhile in the is atated through its coats; Imt in the 
Vimes Testacea, if ^ shell wete fonned in the egg, the process of 
oejndfosi so that the animal's k formed after 

k lmaleftlhe Anknsds timt Uve m water reqm 
Whie the ^eil Is forming; they are therefore inclosed in a camerafod 
nidus, lliotof thei?el&foatAiM^^ta]se&mthe voyegefot^ 
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ifi dewnribcd by Sir Everard Home. The ova are deposited upon ita 
own shell ; sometimes one onlyj sometimes several, contamed in one 
chamber, 

The animal found in the Argonaut shell by Mr. Cranch, had de- 
posited eggs upon the lip of the shell i they were united by pedicles, 
like those of the Sepia octopus, and differed from those of the Helix 
ianthina, and other testaceous Vermes living in water, in having no 
oamerated nidus, and in having a very large yolk to supply noui^- 
ment to the young animal when hatched ; so that this animal, says 
Sir Everard Home, must be resolved into a species of Sepia; wx 
animal which has no external shell, and which only uses the Argo- 
naut when it occasionally gets possessiou of one. 

Some naturalists not acquainted with comparative anatomy have 
thought they saw the Argonauta shell partly formed in these ova. 
The appearance they allude to is probably the unusually large yolk. 

Astronomical Observations and Experiments tending to investigate ike 
heal Arrangement of the Celestial Bodies in Space, and to determine 
the Extent and Condition of the Milky Way. By Sir William Her- 
schel, Knt^ Guelp. LL.D, FM.S. Read June 10, 1817, [Phil. 
Trans, mi, p. 302,} 

'Fhe construction of the heavens, in which the real place of every 
celestial object in space is to be determined, can only be delineated 
with precision when we have the situation of each heavenly body 
assigned in three dimensions, which, says the author, in the case of 
the visible universe, may be called longitude, latitude, and profun- 
dity, The angular positions of tlie stars mven in astronomical cata- 
logues, and on glob^ and maps, may enf^le us to find them by the 
eye or telescope; but their distance remains unknown ; and unless a 
proper method for obtainmg the profundity of objects can be found, 
their longitude and latitude will not enable us to assigd their local 
arrangement in space. The method of paraUaxes has succeeded 
with regard to objects comparatively near. The parallax of ^ 
fixed st^ has also been an object of attention ; and althou|^ the 
investigation has hitherto produced nothing satisf^tory, it has given 
us a magnificent idea of tixe vast extent of the sidered heavens, by 
showing that probably the whole diameter of the earth's orbit, at the 
distance of a star of the first magnitude, does not subtend an s^e 
of more than a single second of a degree. To stiun of a 
iixe the parallactic method admits of no application. 

Sir William Hersohel proceeds to consider the lood dtuatiems of 
the stars, and proposes a atandsrd by which their relative arrange- 
ment may be examined ; that Is, by compariim their distrSbt^toci to 
a certain properly modified equuJity of aoatteruig, in whidiit ts not 
required ^th^ that the stars should be equidistant fttun ea^ ot)w, 
or that those of the same nominal ma^u^e idmdd be 
distant from us- A certain eqnd portmn ^ ^pace is allotted.^ 
star, so that we may thus emulate how mimy stam 
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tent of vpace should contain. Thie amuigemeot is further expliuned 
by reference to an annexed diagram. 

Sir William Herachel next comparea the order of magnitudee with 
the order of distancesi the reault of which is. that if the order of 
magnitudes could indicate the distance of the stars, it would denote 
at first a gradual, and then a very abrupt condensation of them ; hut 
that, considering the principle upon which the stars are classed, their 
arrangement into magnitudes can only apply to certain relative di- 
stances ; and show that, talcing the stars of each class one with an- 
other, those of the succeeding magnitudes are further hrom us than 
the stars of the preceding older. 

In the fourth and fifth sections of this paper, the means of ascer- 
taining the profundity or local situation of the celestial objects in 
space, and the equalization of star light are discussed ; and these 
are succeeded by a series of observations on the extent of natural 
and telescopic vision, and their application to the probable arrange- 
ment of the heavenly bodies in space. 

This paper concludes with a series of obseivations on the extent 
and construction of the Milky Way ; which, with his former obser- 
vations, the author is inclined to think will contain nearly all the 
general knowledge we can ever have of this magnificent collection 
of stars. 

Some Account of lAe Neste of the Java Swallow » and of the Glands 
that sec^rete the Mucus of which they are composed. By Sir Everard 
Home. B«r^ F.P.i2.S. Read June 26, 1817. [PM. TVamr. 1817, 
i?. 832,] 

After noticing the various opinions which have been entertained 
concerning the materials of which the nests of the Java Swallow are 
composed. Sir Everard proceeds to examine the glandular structure 
of its oesophagus and stomach, m alwj the chemical characters of the 
substance forming the nest. He was chiefly led to this inquiry by 
the suggestion of Mr. Raffles, who was of opinion that the matter of 
the nest was brought up fi'om the bird’s stomach, and that the vio- 
lence of the eflFort was occasionally such as to be accompanied with 
blood, the stain of which is sometimes seen on the nests. 

On examining the gastric glands of the Java swallow with a com- 
mon magnifying glass, their orifices obviously difiered from those of 
other birils, and or tha common migrating swallow of England. 

The Java swallow is a constant inhabitant of the caverns of that 
island, and about twice the size of the common swallow. It builds 
two nests ; One oblong and narrow for the male, the other wide and 
deep for the female and her eggs. Hie peculiarity of structure in 
the Jj^tric id^ds consists in a membranous tube surrounding each 
of their ducts, which, after projecting into the gullet, splits into 
siC|MOate par(iott«f, like ike petals of a flower. From the surface of 
th««e tubes the peculiar mucus for the formation of the nest b se- 
creted, Thus, says the author, the opinion which I have long 
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adopted, H that membranes upon which no glandular structure ean 
be discovered are capable of secreting mucus/' is confirmed, 

the annexed chemical examination of the Javanese swallow's 
nest, it appears to possess a close analogy to albumen; differing 
fifom tlic ordinary properties of that principle in being easily soluUe 
in liquid ammonia, and in the solution of its subcarbonate, and in 
afibrding a relatively smaller proportion of atomoniacal products 
when submitted to destructive distillation. 

This paper is accompanied by a drawing, exhibiting magnified 
representations of the gastric glands in the blackbird, ahd in the 
common and Java swallow ; thus rendering the differences of struc- 
ture, so as to preclude the necessity of any extensive details. 

Observations on the Hirudo complanata, and Hirudo stagnalis, now 

formed into a distinct Oenus under the name, Glossopora. jBjr i>r. 

Johnson, of Bristol. Communicated by Sir Everard Home, Sort. 

V.F.R,S. Read June 26, 1817. [Phil Trans. 1817, p. 339.] 

The animals named in the title of this paper differ so considerably 
from the Leech, as to induce the author to remove them from the 
genus Hirudo, and to form them into a distinct one under the term 
Glossopora, a term derived from a prominent feature of the animid, 
namely, its projectile tubular tongue. 

They resemble the leech, in the body being furnished with a series 
of rings, in locomotion being effected by the alternate motion of the 
head and tail, and in the division of one general stomach ifito several 
lateral cells or partitions. They differ from the leech in the mouth 
being furnished with a projectile tubular tongue ; in the flat pyriform 
^pe of the body ; and in having an abdominal ]much or cavity for 
the reception of their young, A^er enumerating the character of 
the genus. Dr. Johnson expresses his opinion that the Hirudo Hr* 
ea/ons, Hirtdo ermata, Hirudo hyedina, and Hirudo teomhUa, will 
be found to belong to it ; and the Hirudo seoioculata, described by 
Bergmann in the Stockholm Transactions, seems to be the same ani- 
mal. Its tongue is cartilaginous, flexible, and shout one €i|^th of 
an inch long. The author describes the Olossopora tuher<rHaia and 
the Ghsmpora puacCam . The notion that tixey are capable of r^ro- 
duction when cut or divided, he considers with^ founcktion. I^elr 
food consists chiefly of water Helioes ; into the shell of whMi tiiey 
easily ^netrate in oonaequence of their tapering head, and IttM 
iexibUity of the tongue they are enabled to foilow dbetr to 

the innermost recess of its habitation. The ova are receivwi^ti^l^ 
id>dominal pouch of the parent; where they remain ftdlf evdMl, 
and they are uimodnbtive if moved fltim this situation. 

An atmexnd mmio$ Uliuttrstee the anatomy mA habits d lime 
''animals,' \ 
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Qbmvathm on iht Gantric Glands of ike humm Btomach, and the 

ConSfaction which takes place in that Viecus, By Sir Everard Home. 

Bart. V.P.R.S. Head June 26, 1817. {PAiY. 1817, ;i. 347.] 

This paper contains an account of the internal membrane of the 
human stomach, in reference to magnified views of the difierent 
structures composing its surfiice. executed by Mr. Bauer. 

The oesophageal glands have the appearance of infundibular cells, 
llie structure U[)on the upper arch of the stomach is made up of cells, 
of the form of a honeycomb ; and tliis structure extends, tliough less 
vittbly, over the whole surface of the cardiac portion. In the pyloric 
portion the cells have the some appearance; but there are small clus- 
ters. the skies of which rise above the surface, giving the appearance 
of foliated membranes . 

Having formerly shown that the gastric glands are largest and 
most numerous in the animals that inhabit the least fertile regions 
pf the earth, and vice versd, the author remarks the greater neces- 
sity for the same arrangements in man. whose gastric glands ore so 
small as to require microscopic aid to prove tlmt they appertain to 
the same series of structures as those of the ostirich, which may be 
minutely examined by the unaided eye. 

Sir Everard alludes to his former discovery of the occasional di- 
vision of the stomach into two portions by a muscular contraction, 
which he is now able further to elucidate by a case in which this 
contraction had become permanent, and which probably caused the 
death of the woman in whom it occurred. The importance of this 
fiict in studying the physiology of the stomach, is the only apology, 
says the au^or. which 1 shall moke for having pressed it so much on 
the attention of the Society : its use in the pathology of that viscus. 
though perhaps of still more importance to the cause of sufiering 
humanity, this is not the proper place to consider. 

A drawing of the contracted stomach also is annexed to this paper. 

On the ParaUax of the fised Stars. By John Pond. JSsq. Astronomer 
Mojtai, Bead June 26, 1817. {Phil. Trans. 1817, p. 353.] 

The object of this paper is to communicate a series of observations 
made with a new instrument for the purpose of investigating the 
question of parallax. Though a much longer period of time will be 
neoessary to elucidate this sS)ject in a perfectly satisfkctory manner, 
yet, inm the observations alre^ made, it seems highly probable that 
te pmallox of « Cygui is too smi^ a quantity to have had any idiare hi 
padnoing either the discordances remarked by Dr. Brinkley, or those 
m the Greenwich obsetvatbi^ already communicated to the Society. 

The nie^[iod consists in contmoaliy observing the meridional 
ference in polar distance of a Gygni and Aurigw. (which pass 
^txtmgh the field of the same telescope.) by means of a miorometcr 
adifiited to this purpm. 

A drawing of the instrument accompanies the observations. 
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On the ffrmi Strength given to Sk^$ of War bg the appiieoHm of 

Diagonal Braces. Bg Hobert Esq. F:R.S. Rttftidi 'No* 

vembet 1817. [jPAiV. Trans. ISlS^p. 1.] 

Hie principle of applying diagonal frame-work to ship* of war 
waafrret parrially and succesafully adopted in the Kent, of 74 gnns, 
in tibe year 1805, and eince that period has been successfblly em- 
ployed in the construction of thirty-eight sail of the line and thirty 
frigates. Hicse circumstances might be deemed conclusive as to the 
advantages of the new system ; but as the Royal Society have 
already published this author's account of it at u very early period 
of its adoption, he is induced to offer the result of a new experiment 
in proof of the correctness of the principles before laid down, which, 
as far as his knowledge extends, has never been previously applied, 
nor ever suggested by any continental writer, though, says the author, 
it has been pretty broadly insinuated that tlie hint was borrowed from 
the French. 

In the early part of the present year, the Justitia, an old 74, was 
ordered to be broken up ; when Mr. Seppings, notwithstanding her 
shattered conditioB, determined to apply the trussing principle. 

, Prior to her being taken into dock, sights were placed in the lower 
and upper gun-deck, to ascertain, when she had grounded on the 
blocks, how much she deviated from her state afloat. She was then 
partially trussed, as described by refei'encc to an annexed drawing, 
and 8oatcd out into the basin. After lying one hour, it was found, 
by the sights placed on the gun-deck, that she had come down hi 
tbe mid-ship 1 foot ; and by those on the upper-deck, 1 foot 
inches. In twenty-four hours she fhrtlj^r hogged 21- inches, and dien 
appeared stationary. Tbe trasses in the hold were ^en removed, and 
she further hogged 6 inches, and inches in removing those in the 
ports. 

In further illustration of the efficiency of tbe principle, Mr. Sep* 
pings adduces the Nelson, St. Vincent, and Howe, three 120-gun 
ships of the same dimenlions ; the two former built upon the okl 
plan, tlie latter upon the diagonal system. The Nelson, after she 
was launclied, altered 94 inches from the orig^al sheer, die Vin- 
cent 94, and the Howe only 34 inches. 

Hie paper concludes with a very favourable report from €aptaiit 
Coodc, of the state of HU Majesty’s ship the Albion, after the mmo- 
ralde batUe of Algiers, which, in his opinion, stood the ooncusston 
from the firing better than would have been the case hod she not 
been construct on the diagonal plan ; and with an account of ffre 
deck of the Northumberland, which was laid on one ride fore and 
as usual, and cn the other ride diagonally, the materialB on each 
side being similar. After her return from 8t. Helena, the offoen of 
the Sheerness yard, who were directed to examine her, reported, fiiat 
having examined the state of the decks and waterways, found 
the comparison so much in favour of the larboard side, as to detrt^ 
mine in favour of the diagonal system. 
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A Mfmoir on the Geography of theNorth^emiern part of Asia, and on 
the Question whether Asia and America are contigums, or are sepa- 
rated by the Sea, By Captain Jumes Burney, FM.S, Read De- 
cember 11, 1817. [PhiL Trans, 1818, p, 9.] 

The opinion that the continents of Asia and America arc sepa- 
rated by the sea, seems first to have been inferred in 1736 by IVo- 
fessor M filler, and to have been founded upon some papers found at 
that time in Siberia, relating to the celebrated voyage of Deschneer, 
who in 1648 first discovered the «ea east of Komtsehatka. The 
question, however, seems to have been undecided at tlie period of 
Behring’s voyage, as we learn from his instructions given by Peter 
the Great ; and the Asiatic side only of Behring’s Strait was disco- 
vered by that navigator ; for the coast of Asia being there found to 
take a western direction, it had the eifect of giving an Impression of 
the total separation of Asia and America. After noticing several 
other attempts to determine the north-eastern limits of Asia previous 
to the arri\^ of Captain Cook in the sea of Kamtschatka, Captain 
Burney proceeds to the observations of that navigator. 

The mat cxtraonlinary circumstance was a sudden disappearance 
of the tides in Behring’s Strait, llience Captain Cook coasted the 
land of America to the nortli and north-cast till shopped, in 70” 40' 
north latitude, by a fioating body of ice. He then stood westward 
from the coast of Asia, keeping in as high a latitude as the ice would 
permit. The deepest soundings in this sea did not exceed 30 fatlioms 
m latitude 68” 45', mid- way between the coasts of Asia and America. 
The soundings decreased to the northward, and did not increase in 
running from the coast of America westward, as is usu^d' in running 
from land. These, and other peculiarities, gave so much.ijjic cha- 
racter of a mediterranean sea, tliat some on l^ard, says thts laulhor, 
were of opinion that We were inclosed by land to tfie north, ,^aud 
that Asia and America were tliere united. . . . 

Captain Burney next notices the expedition of Commodore 
lings ; in which, however, no new facts respecting tl^e ' ques)^ 

were discovered. : , 

In this uncertainty respecting the north-east terminjkrioii W Asia, 
the author gives one observation of importance, — which i#/ tnat the 
Tschukteki people do not appear to know the extent of their country 
north, nor to give any satis&Hory information respeotii^ it, though 
some of them have travelled from the continent to islai^ in the Icy 
Sea* The most probable chance of arriving at any , 9 ^rtaint 7 upon 
the subject of the north-eastern bofundary of Asia, is^that, says the 
author, which was recommended by tlte Russian Admiralty to Com- 
modore Billings, ». e, to trace the coast in sledges where the sea is 
frossen. 

The principal argument against the probability of Asia and Ame- 
rica bmng jmned, is, that the northern land in the Icy Sea has 
i;epeatedly been supiiosed and reported to be an extension of the 
American continont, and not to join the Tschuktzki country. 
vdL. u, o . 



In Captain Kruaenstern’s Memoir on the Lands of t}je Icy Sea, 
it is related that 250 versts of the coast of a northern land was veiy 
lately explored, whidi has been called New Siberia; and at the 
easternmost part of this land the coast took a direction to the north- 
w^est, which appeared to render it not probable that it joined the 
Tschuktzki laud : but nevertheless, the coast, in Captain Burney*# 
opinion, may turn to the east ; and the Russian discoverer Heder- 
stroom considers that this is the case, and that New Siberia is a 
prolongation of America. The Tschuktzki people, says the author, 
would not explore further north than afforded a prospect of reward 
for their pains, which has led them to some of the islands of the Icy 
Sea, though there is no evidence of their having yet reached New 
Siberia. On the whole, Captain Burney is of opinion that Asia and 
America are part of one and the same continent. 

Additional Fact» reBpectiny the Fossil Remains of an Animal, on the 
Bul^ecf of which two Papers have been printed in the Philosophical 
Transactions, showing that the Bones of the Sternum resemble those 
of the OmithorhynchuB paradoxus. By Sir Everard Home. Bart. 
V.P.R.S. Read January 22, 1818. [FAiV. Trans. 1818, p. 24.] 

In an engraving annexed to Sir Everard Home’s first paper upon 
the above subject, a portion of bone is shown lying upon the scapula, 
which he considered as a portion of a rib accidentally brought there; 
but which he now finds to be nearly in its original situation, and is 
found to resemble nearly the clavicular bone in birds, as far as regards 
relative position. 

The bones of the sternum were pointed out to the autlior by 
Mr. Buckland ; and their discovery destroys the analogy between this 
fossil animal and cartiladnous fishes. On comparing the general 
form of the sternum with that of the Omithorhynchus paradoms, a 
general agreement was discovered between them ; they differ in the 
fossil skeleton having n clavicular bone, which is wanting in the 
other, and in the OniitHbrhynchus having a long process from the 
scapula, which the fossil bone wants. 

The fossil animal is ascertained to have lived in water, by the form 
of its vertebrae ; and from the shape of the chest, it must have breathed 
air ; in tliese resects resembling the Omithorhynchus ; but the mode 
of progressive morion diflPers ; that of the one being the same as in 
fishes, that of the other the same as in the whide tribe. 

Another bone is described in this paper, pmbably belonging to the 
same animal, and which the author regards as the first bone of 
pectoral fin; which, however, cannot he absolutely delemined till 
the bones of the pelvis are found. 

To find any analogy, says the author, between the bones of animals 
now alive those of races long extinct, is matter of no smnll cu- 
riosity ; but to have discovered an analogy between the peculiarities 
belonging to the animals of New Holkndi by which they are tio 
remarkably distinguished from all others that now inhabit our globe, 
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and bones in a fossil state, creates a considerable degree of surjjrise ; 
and by connecting the present animals with those that are extinct, 
adds a link to that chain of gradation which is the most interesting 
to the comparative anatomist and to the geologist. 

An Account of BxperimenU for tUtermining the Length of the Fmdu- 
lum vibrating Seconds in the Latitude of London. By Oapt. Henry 
Kater, F,R,S. Read January ‘29, 1818. [Phil. Trans. 1818, 
p. 83.] 

It has long been a desideratum in science, to determine the pre- 
cise length of a pendulum vibrating seconds in a given latitude. 
Most of those who have undertaken this inquiry have endeavoured 
to find the centre of oscillation ; but as this depends upon the regu- 
lar iigure and uniform density of the bcaly emidoyed, it involves 
difficulties which may be considered as insurmountable. Desjjairing, 
therefore, of success in any attempt foundeil upon such jirinciple, 
Captain Kater endeavoured to discover some other property of the 
pendulum less liable to objections ; and was so fortunate as to [)er- 
ceive one which promised an unexceptionable result. 

It is known that the centres of suspension and oscillation are re- 
ciprocal ; or, in other words, if a body be suspended by its centre of 
oscillation, its former point of suspension then becomes the centre of 
oscillation, and the vibrations in ^th positions will be performed in 
equal times. Now os tlie distance of the centre of oscillation from 
the point of siupension depends upon the figure of tlie body em- 
ployed, if the arrangement of its particles be changed, the place of 
the centre of oadilation will also suffer a change. Suppose, tlien, a 
body to be furnished with a point of suspension, and another point 
on which it may vibrate, to be fixed as nearly as can be estimated in 
the centre of oscillation, and in a line with the point of suspension 
and centre of gravity ; if the vibrations in each mwition should not 
be equal in equal times, they may readily be made so, by shifting a 
moveable weight, with which the body is to be furnished, in a Une 
between the centres of suspension and oscillation ; when the distance 
between the two points about which the vibrations were performed, 
the length of a simple pendulum, and the time of its vibrations, will 
at once be known, uninfluenced by any irregukrtt^y of density or of 
figure. The mode of suspensiem which the ; author adopted ytm the 
knife-edge, of which the various advantage and disadvantages are 
pointed out, and the modes of overooming the latter described. 

The pendulum conned of a thin bar of plate-brass, pierced with 
two triangular hahw at the distance of 39 '4 inches from each otheti 
to admit fiie knife-edges, which were made of wooti^, and finished to 
an angle of 120®, and finnly screwed to brass knee-pieces. The 
{mndni^ is prolonged at either extremity by a slip of deal, extend- 
ing alfiiut twenty-two inches beyond the knife-edges. Three wei^ts 
are employed for the adjustments. The great weight is imzuoveably 
fixed beyond the knife-edges; the second weight slides on the bar, 

g2 
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near the knife-edge, at the opix>site end, and may be fixed at plea- 
sure ; the Ihird weight ia a amall slider, intended to move near the 
centre of the bar, upon which are engraved divisions of one twentieth 
of an inch, seen through an opening in the slider, llie support of 
the pendulum consisted of agate planes bedded in bell-metal. 

In proceeding to the details of the experiments, the author acknow- 
ledges his obligations to Henry Browne, F.R.S., who permitted 
him to use his house in Portland-place, and his excellent clocks, for 
the purposes of the investigation, llie greatest daily variation of the 
clock used ns a standard of comparison did not exceed three tenths 
of a second between the months of February and July. 

By the method of coincidences which Captain Kater employed, the 
number of vibrations made by the pendulum in twenty-four hours 
might be obtamed in the space of eight minutes to within half a 
second of the truth ; and the usual correction was applied for the 
extent of the arc of vibration. 

The pendulum being suspended with the great weight above, the 
numlier of vibrations in twenty-four hours was determined ; and if 
it differed when the pendulum was inverted, it was equalized by 
moving the second weight, and finally adjusted by the slider, every 
allowance being made for the temperature, and the height of the 
barometer being noted. Thus the number of vibrations m twenty- 
four hours, of a pendulum equal in length to the distance between 
the knife-edges at a given temperature aud barometrical height, was 
aicertoiued. 

lire next sections of Captain Kater’s communication refer to the 
apparatus and methods employed for the measurement of the distance 
between the knife-edges ; for the confj^uison of the British standard 
measures of the highest authority ; and to the expansion of the pen- 
dulum, which was found to be *0(X)00996 of its length for each degree 
of Fahrenheit’s thermometer. 

After describing the methods of deducing the length of the pen- 
dulum vibraring seconds, and the corrections for the buoyancy of the 
atmosphere, the author makes it appear, that the distance of tlie 
knife-edges, at the tem{)erature of 62"^ Fahr., by the mean of three 
several sets of measurements, the greatest difiference between any 
two of which did not amount to -rr.Wirtih of on inch, was. upon Sir 
George Bhuckbuxgh's scale, 39*44085 inches. From a table inserted 
in this paper of twelve sets of exiperiments, each set consisting of 
four, from which, and from the preceding measurements, the length 
of the seconds* pendulum ts vacuo is calc^ted, it appears that seven 
of these sets are witliin iT.Vrvth of an inch of the mean result; two 
a little exceeding T(r,4tnrth of an inch ; and of the remaining three, 
the greatest difiference is less than tv, W th of on inch ; so that the 
mean result must, it is presumed, be very near the truth. 

To the length thus found, the author next applies a correction for 
the height of the place of observation above the level of the sea. Ihe 
advant^es of his different methods are then explained ; and the con- 
clusion of the whole is, that the length of the pendulum vibrating 
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seconds »« vacuo, at the level of the sea> measured at the tempera- 
ture of 62° Falir., and the latitude of the place of observation, de- 
duced from the data contained in the trigonometrical survey, being 
51°3F8''‘4N., is, 

Inches. 

By Sir George Shuckburgh's Standard. . . • 39*13860 


By General Hoy's Scale 39*13717 

By Bird’s Parliwnentory Standard 39*13843 


On the Length of the French MHre estimated in paints of the English 

Standard, By Capt, Henry Kater, F,R,S, Read February 5, 

1818. [FAi7. Trans, 1818, p. 108.] 

One of the objects of the Committee of the Royal Society ap- 
pointed for the purpose of determining the lengtli of the seconds' 
pendulum having been to compare the French Metre with the British 
Standard Measure, two metres were procured from Paris for that 
purpose ; one called the Mitre h Bouts, being a bar of platiniun, of 
which the terminatii^ planes are supposed to be parallel, and tlie 
distance between them the length of the metre ; the other termed 
the Mitre d Traits^ consisting also of a bur of platinum, but upon 
which the length of the metre is shown by two very fine lines. 

The latter was first examined, by placing it in contact with Sir 
George Shuckburgh’s standard scade; their surfaces being in the 
same plane, and care being taken that their temperatures were alike. 
The same micrometer microscopes employed in the pendulum exi)e- 
riments were used, and were brought alternately over the metre and 
over the scale. It api>eared from the mean result, properly corrected, 
of fourteen comparisons, the greatest difference between any one of 
which and the mean result is less than Tir,4vTths of an inch, that 
the length of the d Traits^ in inches of Sir George Shuck- 
burgh's scale, is 39*37076 inches. The author next describes the 
means resorted to for ascertaining the length of the Mitre d Bouts ; 
which appears, from the results of four sets of experiments, each set 
consisting of five, the greatest difference between any one of which 
and the mean result is -rv.fvrth of an inch, to be 39*37081 inches 
of Sir George Shuckburgh's standard. 

After explaining the principles upon which the column in the 
tables intitled " Correction for Temperature" is constructed, Captain 
Kater remarks, that we may conskkr the mean derived both 
metres, viz, 39*37079 inches of Sir George Shuckburgh's scale, or 
S9'37062 inches of Bird's pariiamentary standard, as riie length of 
the French metre. 
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A few Facts relative to the Colouring Matters of seme Vegetables, 

By James Smithson, Esq. FMM, Head December 18, 1817. 

[Phil, Trane, m8» p, 110.] 

The author olFers tlie scattered facts contained in this pajier to the 
notice of tlie Society/ in the hope that they may induce some other 
person to extend the experiments, interesting not merely in che- 
mistry but also in the art of dyeing. 

The author observes that Fourcroy*s opinion, — that turnsole is red 
originally, and made blue by carbonate of soda, — is erroneous, for its 
tinctures contain no alkali of any kind ; he found in it a small por- 
tion of carbonate of lime. The insoluble part of turnsole is rendered 
red by acids, but not affected by carbonate of soda ; when burned, a 
portion of smalt remains. 'Fhe soluble part was obtained by evapo- 
rating its aqueous solution. When burned it leaves a little potash, 
which the author thinks essential to its composition, and that, like 
ulmin, it may be a compound of a vegetable jjrinciple with potash. 
The next colouring principle noticed by the autljpr is that of the 
violet, it is reddened by acids, and becomes first green and then 
yellow by tlie alkalies and the carbonates. A similar principle exists 
in the petals of the red rose, of red clover, of the tips of tlie daisy, in 
the blue hyacinth* hollyhock and lavender, in the inner leaves of the 
artichoke, in the skin of plums, and in several other vegetable sub- 
stances, also in the red cabbage. To this principle the author ap- 
pUes the name of Ajax, whose Wood is fabled to have dyed the 
violet. 

In sugar-loaf paper the autlior found two colouring matters ; one 
red, and soluble in water; the other blue, and requiring an acid for 
its extraction. • 

The juice of the black mulberry is rendered green by caustic potash, 
blue by carbonate of soda, and vinous red by carbonate of ammonia. 
When mixed witli chalk it rendered that substance blue, and the 
Altered liquor was red, and could not be made blue by further addir 
tion of the chalk. Heat(,did not affect the red colour of this liquid. 
If the red and the Wue matter contained in the mulberry be con- 
sidered as distinct principles, the author proposes to call the former 
Fyrmnus, the latter Thisbe, 

niie colouring matter pf the coni-|)oppy is scarcely altered hy car- 
bonate of soda- Caustic potash makes it green, and caustic ammaina 
produces no effect. IVIuriatiG acid readers the infusion of the poppy 
petals florid red, which is rendered dark red by carbonate of lime. 
These and other experiments induce Mr. Smithson to regard the 
colour of the com-poppy as analogous to the red princi]^ of the 
mulberry. 

llie pigment called sap green is the inspissated juice of the buck- 
thorn berries. It is rendered yellow by carbonate of soda and caustic 
potash. Its solution is reddened by acids, and the green is restored 
by chalk. To this substance, and to the common green matter of 
vegetables, the author aasigna the name Chloris. ' 
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The colour of Home green insects is not altered eitJier by muriatic 
acid or carbotiate of soda# and therefore appears to be a ])eculiar 
principle differing from that of vegetables. 

Account of Ejtpcriments made on the Strength of Materials. By 
freorge Hennie, jun. Esq, In a Letter to Thomas Young, M,D, 
For. Sec. R.S. Head February 12, 1818. [Phil. Trans. 1818, 

p. 118.] 

After taking a cursory view of tlie labours of others in this depart- 
ment of mechtuiical inquiry, Mr. Rennie proceeds to give an account 
of the apparatus which he employed, and of the result of his own 
experiments. Of the resistances opposed to the simple strains whicih 
may disturb the quiescent state of a body, the principal are : the re- 
pulsive force, whereby it resists comjjression ; and the force of cohe- 
sion, whereby it resists extension. On the former, with few excep- 
tions, tliere is scarcely anything on record. Lagrange, in his Memoir 
on the Force of Springs, published in 1760, represents the moment 
of elasticity by a constant quantity, without indicating the relation 
of this value to the size of the spring : but in the Memoir of 1770, on 
the Forms of Columns, when he considers a body wdiose dimensions 
and thickness are variable, he makes the moment of elasticity propor- 
tional to the fourth power of the radius : — but all these calculations, 
says Mr. Rennie, are inapplicable to columns under common circum- 
stances. The results of experiments are also extremely discordant ; 
for it is deduced from those of Reynolds, that the power required to 
crush a cubic quarter of an inch of cast iron is 200 tons, whereas in 
the author’s experiments upon cubes of the same size, the amount 
never exceeded five tons ; and although Mr. Reynolds probably em- 
ployed metal cast at the furnace of Maidley Wood, which is very 
strong, yet this circumstcuice can have been but of little importance 
compared with the great disproportion of results. 

Mr. Rennie employed four kinds of iron : the' first taken from the 
centre of a large block, similar in appearance to what is usually 
called gun metal ; the second from a small casting, close-grained, and 
of a d^ gray colour ; the third, horizontally cast iron, in bare three 
eighths of an inch square and eight inches long ; the fourth, similar 
bars cast vertically. It apjyears from the annexed tables that the 
vertical castings are stronger than those taken from the block. 

Some miscellaheous experiments relating to the difierent kinds of 
wood and stone are also added to those on the metals. They show that 
litde dependence can be placed on the specific ^vity of the stone ; 
neither is hardness to be regarded as a characteristic of strength. In 
the rupture of amorphous stones, Mr. Rennie remarks, that pyra- 
mids are formed, having for their base the upper side of the cube 
next the, lever, the action of which displaces the sides of the cubes 
precisely as if a wedge had operated between them. 
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On the Office of the Heart Wood of Trea, By T. A. Knight, Esq. 

FE.H. In a Letter addressed to the Right Hon. Sir Joseph Bunks, 

Bart. G.C.B. P.M.S. Head February 5, 1818. [PhU. TVans. 

1818, j3. 137.] 

A« all trees that afford timber live many years before tlicir albur- 
num becomes converted into heart wood, it does not seem probable 
that that substance should execute any important office in the vege- 
table. Mr. Knight, however, is not disposed to coincide in opinion 
with some writers, who consider the heart wood os a wholly lifeless 
substance ; and he now thinks that, in common with the idbumum 
and bark, it becomes a winter reservoir of that organizable matter 
which the tree expends in its vernal germination ; that every sjiecics 
of tree and perennial plant contains within itself during winter all the 
matter employed in forming its early foliage and shoots ; and tliat it 
is owing to the presence or absence of such reservoir that the lives 
of plants become annual, biennial, and perennial, llie annual wholly 
exhausts itself in feeding its flowers and seeds, it forms no reservoir, 
and tlierefore perishes. A biennial fills its reservoir in one season, 
and exiiausts it in the following. In the tree, as in tlic biennial, 
part of the sap descends in the spring to form roots, and part as- 
cends to produce buds, but it also forms a new layer of bark upon 
the whole surface of its alburnum. 

The alburnum and bark of trees not appearing to Mr. Knight to 
contmn as much organizable matter as appeared ^us expended, and 
observing much soluble matter in the heart wood, he was led to ex- 
amine the relative quantity of fluid in them. He found that in a 
vigorous oak, 40 years old, 1000 parts gf alburnum gave, in Decem- 
ber, 469, and of the heart wood 600. The experiment was repeated 
upon sirndar pieces of the same tree in April, and 1000 of alburnum 
lost 632, and 1000 of heart wood 507. In a poplar 80 years old, 
1000 of alburnum in December lost 635, and heart wood 626 ; in 
March the loss was 557, and 684. This abundance of fluid in the 
heart wood was first observed by M. Coulomb, who regarded it as 
ascending from the earth; and concluded that the sap of trees chiefiy 
passes up near the medulla, through the heart wood. Mr. Knight 
considers this conclusion erroneous ; for when he divided the albur- 
num of an oak tree in winter, there was no life in the part above tke 
wound in the ensuing spring; and in June the leaves faded rapidly 
after a similar experiment. These and oOier considerations induce 
Mr* Knight to reject the hypotheses wliich assume the ascent the 
sap tiirough the heart wood, and lead him to believe that the fluid 
which affords the or^Ltable matter required for the annual con- 
version of alburnum into heart wood is derived from tiie bark, and 
that it passes inwards during the latter port of the summer and 
autumn through the convergent cellular processes, to return in part 
through tiie same passages, when a new layer of bark is to be formed 
in the spring. 



On Circulating Functions, and on the Integration of a Class of Equa» 
tions of Finite D^erences into which they enter as Coefficients. By 
John F. W. Herschd, Esq. FM.S. liead February 19, 1818, 
[Phil. Trans. IBIB, p. 144.J 

The Bubject of recurring aeries, says the author, has been almost 
exhausted ; but there is a class of series nearly allied to them, which 
contain a species of functions, which he calls circulating functions, 
which have never been systematically considered. Mr. Herschel 
proceeds to explain a direct method of solving all equations contain- 
ing this kind of functions ; and in the course of his investigation re- 
marks a curious formula, which expresses^ the integer part of the 
quotient arising from the division of any one number by any other, 
— a circumstance which he observes may prove of considerable use 
in the theory of numbers. 

On the Fallacy of the Experiments in which Water is .said to have been 
formed by the Decomposition of Chlorine. By Sir Humphry Davy, 
LL.D. F.R.8. Head February 1*2, 1818. [Pfdl Trans. 1818, 
p. m.] 

Some experiments having been communicated to the Royal So- 
ciety of Edinburgh, leading to tlie inference that water is formed 
during the action of muriatic acid upon certain metals, and conse- 
quently that chlorine is decomposed, Sir Humphry was induced to 
repeat them ; and ascertained that tlie water being derived from 
sources not suspected by the authors, their conclusions are un- 
founded. Muriatic acid ^ was passed through red hot tubes of 
dint glass, and small portions of water were formed in consequence 
of its action upon the oxide of lead and the alkali of the glass. 
When muriatic acid gas was passed over red hot iron in tubes 
containing common air, more water was formed in consequence of 
the union of the hydrogen of the acid with the oxygen of the air ; 
but when every precaution was taken to avoid such sources of 
oxygen, the decomposition of muriatic acid gas was unattended by 
the snuillest deposition of aqueous vapour. When muriate of am- 
monia is passed through tub^ containing metals, it oilbrs results 
analogous to those of the muriatic acid, and when moisture appears 
it may be referred to similar causes. 

The author concludes with noticing a paper in the Mdmoires 
d* Arcueil, by M« Berthollet, containing some slight mistakes as to 
thq progress of his views upon the theory of chlorine, M. Berthol- 
let states that MM. Ampere and Dulong had embraced the idea of 
the simjde nature of chlorine previous to Sir H. Davy,— *an assertion 
which IS disproved by reference to the date of tlic author’s first 
paper, and also by a quotation a letter from M. Ampere, written 
on the 1st of November 1810. 
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The Croonian Lecture, On the Changes the Blood undergoes in the 

act of Coagulation. By ^iVEverard Home, Bart. V.PM.S, Read 

November 20, 1817. [Phil, Trans. 1818, |». 172.] 

After paying a tribute of applautse to the talents of Mr. Bauer, as 
a microscopical observer, tlie author proceeds to estimate the size of 
the globules in human blood, IG of which, when enveloped in then* 
colouring matter, occupy the space of the 1 GO, 000th poit of a 
square inch, so that 2,560,000 would be required to cover the super- 
ficial inch; but when the colouring matter is removed, 25 occupy 
the 160,000th jjart of an inch, which gives 4,000,000 to the square 
inch. The readiness with which tjie colouring matter is removed 
by the action of water, and its large relative quantity compared to 
the globule (being as about 3 to 1), induce the author to believe 
that the colouring substance is distinct from and not contained in 
the globules, but that it merely envelops tiiem. The globules of 
the blood are not of the some appearance in all animals : in the 
skate they are of an oval form, and about twice os large as those in 
human blood, and quite independent of the colouring matter. 

When the globules in the human blood have discharged their co- 
lour, they coalesce by mutual attraction into various forms, repre- 
sented in a drav ing annexed to the paper. In one instance four 
globules united so as to form a line with lateral indentations. The 
author, struck with the analogy between this appearance and that 
of a single muscular fibre, was induced to request Mr, Bauer to en- 
deavour to unravel a muscle, so as, if possible, to compare its ulti- 
mate fibre with the chain of adhering globules. In this attempt he 
succeeded ; and the appearances under the microscope, which were 
analogous, were given in an annexed dAiwing. It was further found 
that by macerating muscular fibre it might be broken down into 
colourless globules of the same size and appearance as those of the 
bipod. 

Having adduced these and other proofs and observations in favour 
of the ulriniate muscular fibre being formed of the colourless globu- 
lar particles of the hluod, and having noticed the globular structure 
of rile fibres of the brain, the author proceeds to consider in what 
manner tlie blood, in the act of coagulation, acquires the tubular 
texture, which fits it, when extmvasated in living animab, to open a 
communication with the circulation, and afterwa^ to become a part 
of the solids of the animal. 

Guided by some curious observations of Mr. Bauer on the for^ 
matiion of the tubular structure of |^nts. Sir Evemrd was induced 
to believe that the extrication of air, during the coagulation of Ihe 
bloml, migliitdiave an important iniiueuce upon its subsequent tex- 
ture, and therefore observed what happ^ed during the epaguktion 
of a drop of blood in the field of the microscope. At first a film of 
coagulum formed upon the surface, air was then ^engaged, which 
pwed in every direction through the scrum, without interfering 
with the globules, and formed a beautiful net- work of anastomosing 
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caDH^. Of this Hppeuiance an exact repmeutatiou in given in an* 
nexed drawings. It explains, say^ the author, the important change 
whicii the bloM undergoes after extravasation in living animals, and 
leaves no didSculty in accounting for its becoming vascular by re- 
ceiving the red blood into the tubes thus prepared. 

The author concludes his lecture by aclmovrled^ing his obligations 
to the unexampled zeal and exertions of the President in promoting 
and facilitating scientific pursuits. It was under his encouragement, 
and in con^llauce with his wishes^ that Mr. Bauer, laying aside for 
the time his customary researches in vegetable anatomy, turned his 
attention to the subject of the present communication, and assisted 
in bringing those appearances to light, which, without his aid, must 
still have remained in obsemrity. 

Some Additions to the Croonian Lecture, on the Changes ike Blood «»- 

dergoes in the Art of Coagulntion, Bg Sir Kverard Home, Bcrf. 

V,P,R.S, Read March 6, 1818, [FhiL Trans, 1818, p. 185.] 

The object of this paper is to furnish a more correct measurement 
of the globules of the blood than that formerly ofiered, and to esta- 
blish, by additional facts, the author s opinion respecting the forma- 
tion of tubes during the coagulation of tlie blood, llie diameter of 
a globule of blood, as ascertained by Mr. Bauer, was considered as 
T^Wth of an inch ; whereas it appeared, from the more oorreof; in- 
vestigations of Gapt Kater, to be oidy rVrvth. To show that thn 
extraction of air was the cause of the tubular structure observed in 
coagulated blood, the author placed a portion of recently drawn 
blood under the receiver of an air-pump ; and when it had coagulated, 
the air having been thus previously removed, no tubular appearance 
was manifest^. In a portion of the same blood, coagulated previous 
to Uie exhaustion of the air, the tubuU were beautifuEy distinct. The 
author succeeded in injecting these tubuli by placing some fine sixe 
imeotlon upon a piece of ooagulum, and putting it under the reoeiyer 
of the air-pump: durii^ exhaustion the air escaped, and on its re- 
admissipn into the n^eiver tlie injection was forced into the tubu^ 
structure. Sir Everard next proves that coa^a of blood, formed in 
the afa4omen, may be iiyected from the contiguous vessels,; and on 
microscopic examinatiou it is shown, that the small arteries of the 
^itoneum enter |he tubuli of the coagulum, and that the latter 
form vessels larger than the former ; and that there are lateral points 
ofcocamunfoation between the tubuli and arteries. Sir Elveram next 
r^afos soma experunents upn pus similar to tliose upon the blood, — 
a font, he of nnmh importance in practical surgery ; for kimw- 

ing that inspissated pus becomes, vi^cubur similar to coagulated blood, 
we have arrived at the principle ;On ^hiqh granulatfo formed, 
and observe their inherent power of contmedon. We 

c|m also encount for the advantage of compressing the surfoce of 
Boies; einoe by means, condnues die author, all superfluous pus 
is removed, leaving only enough for in^issHdon, in which state it 
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becomes tubular, afterwards vascular, and then takes the form of 
healthy granulations. 

On the LtawB of Polarisation and Double Refraction in regularly Crystal* 
Used Bodies. By David Brewster, LL-D. F.R.8. Land, and Edin* 
In a Letter to the Right Hon. 5ir Joseph Banks, Bart. G.C.B. P.R.8* 
Bead January 15, 1818. [Phil. Trans. 1818,;?. 199.] 

In the different inquiries which the author has already laid before 
this Society, his attention was often directed to the phenomena of 
regular crystals ; but he only lately succeeded in reducing under a 
general principle all those complex appearances which result from 
the combined action of more than one axis of double refraction. In 
this paper Dr. Brewster gives a general view of the present state of 
our knowledge respecting the double refraction and polarization of 
light, and afterwards traces the steps which led him to the discovery 
of the general law. He began Ids researches by the examination of 
185 crystals, in 145 of which he discovered the property of double 
refractian. In 80 he was able to ascertain whether they had one or 
more axes ; and by examining the tints which they exhibited at va- 
rious angular distances from Bie axes, whence the forces emanate, he 
has been led to ageneral principle, which embraces all the phenomena 
and extends to the most complex as weU as to the most simple de- 
velopment of the polarizing forces. This general principle, says J>r. 
Brewster, is in no respect an empyrical expression of the facts which 
it represents, nor b it supported by any empyrical data. Founded 
on the principles of mechanics, it is a law rigorously physical, by 
which we arc enabled to calculate all the tints of tlie coloured rings, 
and nil the phenomena of double refraction, with as much accuracy 
as we con compute the motions of the heavenly bodies. 

llie faculty of depolarization, explained by the nutibor in a former 
paper, has been considered as sufficient indication of two separate 
images ; and upon tins principle it has been stated that all crystals 
arc doubly refractive whose primitive form is neither the cube nor 
tlic regular octohedron; but this is incorrect; for some of diese 
ciystals possess a doubly refraedng structure in a high degree. Ad* 
Hutting the statement, however, it could not have been used as a 
rule for determining whether a crystal refracts doubly or singly ; for 
it is more difficult to detect the primitive form than to examine the 
optical properries. Tungstate of lime, for instance, would have been 
reckoned a crystal without double refraction, when Hady believed its 
primitive form to be the cube, although it is highly doubly refractive. 

In examining the nature and properties of the coloured rings pro- 
duced by certain crystals, the author found that the squares of the 
diamefcem of the rings were, in every case, proportitmal to the num- 
bers which represent the corresponding tints in Newton^s table. 
When a plate of beryl was combined with a plqte of calcareous 
spar, the system of rings was the same as would Mve been produced 
1^ two jdates of beryl, one of which was the plate emidoyed, and 
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tlie other a plate which gave rings of the same size as the j)late of 
calcareous spar. Hut when we combine a system of rings produced 
by a crystal of zircon, with the system produced by calcareous spar, 
a different effect is produced ; and the system, instead of being di- 
minished. is increased, and is equal to that which would have been 
|m>duced by a thin plate of calcareous spar, whose tiuckness is equal 
to the difference of the thicknesses of the plate of calcareous spar 
employed, and the plate of calcareous spar that would give rings of 
the same sbse as those given by the zircon alone. In tlm section 
** on crystals with two or more axes of polarization/* Dr. Brewster 
observes that, although M. Biot considered mica ds the only mineral 
possessing the compound structure indicating two axes, he ^d found 
the same structure in topaz, nitre, tartrate of potash and soda, sul- 
phate of potash, acetate of lead, and mother-of-pearl, as early as 1 81 3 ; 
and he points out the means of deducing the number of axes in crystals 
from their primitive forms. Dr. Brewster expresses the general law 
of the tints for crystals with one or more axes in the following man- 
ner. The tint produced at any point of the sphere by the joint action 
of two ajces is equal to the diagonal of a parallelogram whose sides 
represent the tints, and whose angle is double the angle formed by the 
directions in which the forces are exerted. 

The fourth and fifth sections of this paper relate to the resolution 
smd combination of polarizing forces, and the reduction of all crystals 
to those with two or more axes ; and to the polarizing structure of 
crystals that have the cube, the regular octohedron, and the rhom- 
boidal dodecahedron for their primitive form, llic sixth and con- 
cluding section describes the artificial imitation of all the classes of 
doubly refracting crystals, by means of plates of glass ; in which the 
author demonstrates that the polarizing structure depends entirely 
upon the external form of the .plate, and on the mode of aggregation 
of its particles. When its form is circular, it has only one axis of 
polaxization, which is attractive if the density diminishes towards the 
centre, and repulsive if it increases towards the centre ; but when 
its form is rectangular or elliptical, it then has two axes of polari- 
zation. the strongest of which appears to be attractive, and the weak- 
est repulsive. The efomentary spheroid of crystals with double axes 
may be supposed, says the author, to be formed by elliptical plates 
bent into B|dieroidal strata; and the spheroid itself be con- 
structed by spheroidal strata of glass, it ihen exhibiting sA the com- 
pUcated idienomena produced by the simultaneous actions of two 
unequal axes. 

Oa the Paralidx of certain fixed Stars, By the Rev. John Brinkl^, 
B.D. F.R.B. and Andrews Professor of Astronomy in the University 
of Dublin. Read March 5, 1818. [PA»7. Trans. 1818, p. 275.] 

Since the axtthoi^s former observations on liie parallax of a Iiym, 
published by the Royal Society in a Letter to Dr. Maskelyne, he (the 
author) has met with apparent motions in several of the fixed stars. 
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which he could only explain by referring them to parallax. Among 
theae atars, a Aquilce exhibited the greatest change of place. 

In consequence of the Astronomer Iloy^ having doubted the cor- 
rectness of the author's conclusions upon this pointy he has anxiously 
engaged in observations relating to it during last sixteen months; 
and although the results in respect to a Lyrce and to Arctums have 
not been very uniform, the recent observations on a Cygni are consis- 
tent with the former ones* and exhibit the some discordance between 
the summer and winter observations as before. In regard to a AquUse 
also, the observations detailed in the present paper are remarkably 
coincident with those formerly detailed ; and the author thinks that 
it is to this star we must look for the final decision of tlia question 
concerning parallax. 

Referring to Mr. Pond's observations, Dr. Brinkley is led to enter- 
tain doubts of the fitness of an instrument similar to the Greenwich 
mural circle for so delicate an inquiry, founded upon remarks detailed 
in the paper respecting the elements used in computing the index 
error, and which are independent of the uncertainties to which the ob- 
servation itself is also subject. It is, however, from the uncertadnty 
of the elements used in the reductions, and not from any errors of the 
observations, or from any defect in the construction of the instrument 
sdluded to, that Dr. Brinkley is induced to consider the observations 
hitherto made at Greenwich as not afiPording conclusive results as to 
the existence or non-existence of parUllax. In the present state of 
astronony, however, it will be allowed that the relative fitness of 
instruments for ascertaining with precision the smaller motions, 
whether real or apparent, of the fixed stars, is on object of import* 
ance. # 

On the Urinary Organs and Secretions of some of the Amphibia, By 
John Davy, AfJ&. F,R.S, Communicated by the Sodety for the 
Improvmxnt of Animal Chemistry, Read April % ISIS. 

TVons. lS18,p. 303.T ^ ♦ 

In several species of serpents which were examined by Dr. Davy, 
the kidneys were nearly as latge as the liver, long, narrow and lobu- 
lated, and without a pelvis. Bach lobule sends a small duct to the 
ureter, which terminates in a papilla situated in the cloaca, between 
the mouths of the oviducts, and having its point directed towards a 
receptacle for the urine, which, though a continuation of the intes- 
tine, may be considered as distinct from the rectum and cloaca, with 
which it communicates nnly by sphincter orifices. 

llie urinary ducts often contain a white matter, visible through 
their coats, which gradually accumulates in the receptacle till it 
forms a mass which, when of so large a ske as to distend the part, 
is usually expelled by an extraordinary effort of the eniu^, most 
commonly in the act of devouring its fbod. ITie urine, at first soft, 
gradually hardens by exposure, then looks Uke ^alk ; it conskts 
of nearly pure uric aoid. 
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llie author next relates Ills experiments and observations upon 
tlie urine and urinary organs of lizards. He examined four species, 
— the gecko, iguana, the kobbera-guion, (described by Knox,) and the 
alligator. The kidneys vary in size ; each ureter has a papilla situ- 
ated in the receptacle ; in other respects the structure resembles that 
of snakes. The secretion is also nearly similar ; that of the alligator 
contains, besides uric acid, carbonate and phosphate of lime ; in one 
case it smelt strongly like musk. 

in two species of the testudo. Dr. Davy found the kidneys lobu- 
lated like those of the preceding animals. In the bladder both of 
the turtle and tortoise he found flakes of uric acid in a transparent 
liquid, containing mucus and common salt, but no urea. 


On a MuUconformation of the Uterine System in Women ; and on some 
Physiological Conclusions to be derived from it. In a Letter to Sit 
Everard Home, Bart. V.PM,S, from A. B. Granville, M.D. 
P.R.8. F.L.S, Physician in ordinary to H. R. H. the Duke of 
Clarence; Member of the Royal College of Physicians^ and Phy- 
sician-Accoucheur to the Westminster General Dispensary. Read 
AprU 16, 1818. [Phil Trans. 1818, p. 308.] 

The uterus described in this paper had acqdred its full develop- 
ment upon the right aide only. The left side exhibited a straight 
line, about half an inch distant from its centre. Upon this side 
also all the appendages of the uterus were deficient, though their nt- 
diments might be traced. Tins woman was the mother of eleven 
children of both sexes, and hod been delivered of twins, male and 
female, a few days before her death, which was occasioned by dis- 
eased heart and aneurism of tlie aorta. 

Dr. Granville remarks that this is the first case upon record which 
disproves the opinion that the different sides of the utenis are con- 
cerned in the production of the two sexes. It also shows that twins 
of both sexes may be derived from one ovarium. 

This paper concludes with some remarks upon supposed cases of 
superfoetatiou. 

New Experiments on some of the Comhinatians of Phosphorus. By 
Sir H. Davy, LL.D. F.R.S. V.P.R.L Read April 9, 1818. 
iPUl Trans. 1818, p. 316.] 

Since the author's former communicatien upon the above subject 
to the Royal Society, various researches have been brought fr«rward, 
differing in their results from his own as well as from each other. 
Sir Humphiy concluded that the phosphoric acid contained about 
three fifths its weight of oxygen, or twice that contained in the 
phosphorous acid. Berzelius considers the phosphoric acid as com- 
posed of 100 phosphorus 4- 128* 17 oxygen; and Dulong, of 100 
phosphorus 4- 124*5 oxygen : and both these chemists consider the 
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oxygen in tlie phojsphorous acid to bo to Umt in the phosphoric ah 
3 to i!). 

After showing that the only possible source of error in his former ex- 
periments was the smallness of the qxiantity of the pbosphoniM burned , 
Sir Humphry descril>es various modes of effectually carrying on tlic 
combustion upon a larger scale, and gives the preference to that in 
which the vapour of phosphorus, passing from the orifice of a small 
tube, is made to bum in a retort filled with pure oxygen. Tlie 
mean result C)f several experiments carefully conducted upon this 
plan, gave the composition of phosphoric acid at 100 phosphorus -f 
134*6 oxygen. 

The autlior having shown the tnsufiicicncy of Dulong's method for 
ascertaining the composition of phosphoric acid and of the chlorides 
of phosphorus, proceeds to detail his researches ujion the latter com- 
pounds, and ujKin the (lonstitution of phosphorous acid. The result 
of several experiments indicated the composition of percliloride of 
phosphorus to be TOO of phosphorus 6 of chlorine; and showed 
that phosphorous acid contained half the quantity of oxygen existing 
in the phosphoric acid, and the liquid chloride half the quantity of 
chlorine contained in tlie solid perchloridc. 'llicse experiments suf- 
ficiently agree with each other to afford tlie means of determining 
the equivalent number of phosphorus, llius, if phosphoric acid be 
supposed to consist of two proportions of oxygen and one oi phos- 
phorus, the number representing the proportion in which [ihospho- 
nis combines will be 22*3. If Sie alworption of chlorine in fonning 
phosphorane be made the datum, the number will be 22*2. If tlie 
quantity of horn silver formed from the liquid chloride be assumed 
as the datum, the number will then be^3*5. Tlie mean of all is 
22*6, or the double 45 *2, from which, if we taJee away the decimal, 
we obtain 46. The autW's experiments upon phosphate of potash 
also agree with this number. 

The next subject discussed in this paper is the hypophosphorous 
acid of M. Dulong. Although Sir Humphry has satisfied himself of 
the existence of this a ud, he is not <hsposcd to regard the .methods 
of analysis adopted by its discoverer as satisfactory. When hypo- 
phosphite of baryta U decomposed by beat, it is converted into phos- 
phate of baiprta and hydrophosphoric gas ; and knowing the quan- 
tity of acid in the former, and of phos^morus in the latter, it is easy 
in this way to leam the composition of the hydrophosphorous acid. 
The results of Sir Humphry’s experiments, however, lead to the con- 
cLusions adopted by Dulong; namely, that the quantity of oxygen in 
the hydrophosj^rous acid is half that which is contained in ihe 
phosphoroui acid. M. Dulong has suggested that the acid described 
% t£e author as a mixture of phosi^rous and phosphoric adds, is 
a peculiar chemical compound, and proposes to call it phosphatic 
add ; but as it has no crystalline form, nor any mariced diar^ters ; 
as it is not of uniform composition; and as phosphorous and phos- 
phoric adds naxed, produce asubstanoe of the same ldud,--*$ir Hum- 
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phry does not admit uf this conclusion. 'Ilie author lias adopted 
throughout tlte calculations in this paper tlie supposition that the 
hydrogen in water is as 2 to 15 to the cncygen ; and consequently, 
he sap, has taken the number 15 to represent the latter element, 
lif the liypophosphorous acid be regarded as a simple compound of 
oxygen and phosphorus, it will consist of 45 phosphorus -f 15 oxy- 
gen ; phosphorous acid of 45 phosphorus -f 30 oxygen ; phosphoiic 
acid of 45 phosphorus -f 60 oxygen. 

Sir Humphry concludes this paper with some incidental observa- 
tions relating to the compounds of phosphorus. 

New Experimentnl Researches on some of the Doctrines of Ca- 

loric ; particularly on the Relation between the Elasticity t Tempera^ 
ture, and latent Heat of different Vapours ; and on Thermometrio 
Admeasurement <md Capacity, By Andrew Ure, M,D, Communi- 
cttied by W. H. Wollaston, M,D. F,R.S. Head April 30, 1818. 
[PhiL Trans. 1818, p. 338,] 

lliis paper is divided into three sections. In the first the author, 
after taking an historical view of the different experiments under- 
taken by Ilobinson, Watt* Dalton, Biot, and some others, relating 
to the elastic force of vapours arising from different bodies at dif- 
ferent temperatures, and after pointing out the sources of error and 
imperfection tq which they are liable, proceeds to describe the ap- 
paratus which he employed, wluch is further illustrated by an an- 
nexed drawing. 'ITie sjiace which contains the vapour for experiment 
is about half an inch of a barometer tube, against which the oblong 
bulb of a delicate thermometer rests so as to indicate the true tem- 
perature. The contrivance is such, that though the liquid and in- 
cumbent vapour ore restricted to the summit of the tube* its pro- 
gtessive range of elasticity may be measured from 0° to 200® above 
the boiling point of water, or from an elasticity of 0 07 inch to that 
capable of sustaining 36 feet of mercury, uitiiout heating the mer- 
cmriol column itself. In this section of the paper are several tables 
of results* showing the elastic force of the vapour of water in inches 
of mercury* at temperatures between 24® and 312® ; and also that of 
alcohol* ether* oil of turpentine, and naphtha. The second section of 
Dr. Ure*s paper relates to thennomctric admeasurement, and to the 
doctrine of capacity. He does not consider the thermometer liable 
to the uncertainties which are supposed to belong to it by Mr. Dal- 
tem/but tiuLt it is on equable measure of heat,, in consequence of its 
possessing an increasing rate of expansion, andwhich is compensated 
m by a quantity of the quidcsilver ^tting out of the bulb into the 
tube, and eonsequently out of the action of the heat, the bulb being 
the OJT^y port heated in all ordinary cases. 

In the third section* relating to the latent heat of different vapours. 
Dr. Ure det^ experiments made to ascertain the caloric existing in 
tHffcrent vapours, and the temperatures at which they respectively 
acquire the same elastic force, 
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The appatatufi employed consisted of a small ^laas retort only* the 
glcd)aiEr receiver being surrounded by a certain quantity of water of 
known temperature. Two hundred grains of the liquid, whose vapour 
was to be examined, were rapidly distilled from this retort into the 
globe, and the rise of temperature in the surrounding water became 
the measure of the latent heat. A table follows, exhibiting the experi- 
mental results on the latent heat of several vapours ; whence it ap- 
pears that 967*^ is the latent heat of steam, 44*2* that of alcohol ; of 
ether, 302'3°; of oUof turpentine and of petroleum. 177*8*; of nitric 
acid. 531*9*; of liquid ammonia. 837*2*; and of vinegar, 875*. 

The paper concludes with a proposal for employing the vapour of 
alcohol in certain cases, for the purpose of propelling machinery. 

Obscrvatiom on the Height$ of Mountains in the North q/* Englund. 
By Thomas Greatorex, Esq. F.L.S. In a Letter to Tliomas Young. 
Af.D. For. Bee. RE. Read May 7. 1818. [Phil Trans. 1818, 
p. 395.] 

Wishing to measure Skiddaw geometrically, the author employed 
a staff about 28 feet long. Its graduation commenced at 0*, placed 
about 3 feet above its lower end, from which to tlie top was ex- 
actly 25 feet. A stationary barometer was next placed 10 yards 
above the lake, and its variation and that of a thermometer were 
noted every half hour. Another barometer and thermometer were 
then set upon the summit of the mountain, and their respective heights 
accurately observed. A telescope, with cross wires, was then care- 
fully levelled, and the wires made to intersect the highest point of 
the mountain. It was then pointed in the direction the most con- 
venient descent, and the staff carried down the hill till its top exactly 
coincided with the cross wires, the level of the telescope being care- 
ftiUy preserved. The perpendicularity of the staff was ascertained 
by plumb lines ; and as it was seldom more than 40 feet from the 
telescope, no allowance was necessary for the earth's curvature. The 
most exact mode of managing the pole, says the author, was to stop 
my assistant when 1 observed its top to be about an inch above the 
cross wires, and then it was pressed gradually into the earth till an 
exact coincidence was obtained. The telescope was then carried down 
to the pole, levelled and placed in exact oorrespondence with eero. 
The pole was again carried to a new station, and this mode contumed 
for yards of descent. The barometer was then again set up and 
examined, and the process continued to the foot of the mountain. 
The height of Skiddaw, by levelling, was 1012 yards 3^ inches. 

Annexed to this paper arc the results of several bwrometricdl ob- 
servations made on 1^6 summit of Bkiddaw, and continued at d^erent 
distances of fifty yards each down to the foot of the mountain. 
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On the Dijf^erent Methods of Constructing a Catalogue of Fixed Stars, 

Mg J, Pond, Esg, F,R,8, Astronomer HoyaL R^d May 21, 1818. 

[Phil Trans. 1818,;?. 405.] 

The method hitherto adopted in the Royal Obacrvatory for con- 
structing a catalogue of stare, either in declination or right aecension, 
haa been to take some one star as a point of dej>arture, and thus to 
determine the position of the rest by direct comparison, llie decli- 
nations were determined by direct comparison with y Draconis, and 
u Aquilse was chosen as the common term of comparison in right 
ascension. In observations with the transit instrument, this mode of 
proceeding is highly objectionable t for every result is subject to a 
double error, — that committed in the observation of a Aquilae, and that 
in the observation of the star itself. Besides which, if the observation 
of a Aquiloe be omitted, then the other observations become useless. 
Hence, although extreme accuracy was ultimately thus obtained by 
tile late Astronomer Rpyal, the method was tedious and objection- 
able. 

The method which MV. Pond proposes to substitute, aud which he 
describes in tliis paper, has the advantage of aflPording, in a siuglo 
year, a catalogue equally accurate with one formerly obtained in three, 
and equally applicable to the mural circle and transit instrument. No 
particular star is in either case assumed as a point of departure in 
preference to the rest. On the contrary, every star is in its turn as- 
sumed as a point of reference to the others.’ It is thus endeavoured, 
in the first instance, to establish their .relative distances from each 
other, or from the equator or meridian, leaving the choice and deter- 
mination of some common point of departure as a subject for future 
consideration. The principles of proceeding applicable to Imth in- 
struments are then detailed at length, aud the striking coincidence 
of the author’s catalogue, and that of the late Dr. Maskelyne, ad- 
verted to. 

In respect to the accuracy of the results afforded by the new transit 
instrument, Mr, Pond thinks that 120 observations enable him to 
define the place of a fixed star to one tenth of a second of a degree. 

A Description of the Teeth of the Delphinus Crangeticus. By Sir 

Everaxd Home, Barf. T.P.R.S. Read June 4 , 1818. [PAii. tWis. 

1818, j?. 417,] 

In I2iie7th volume of the Asiatic Researches, published in 1781, 
Dt. Roxburgh describes the Gangeticmt but gives a very 

imperfect account of its teethe nor is any ^tailed account of tliem 
given in any other work. As the jaws and teeth of this species of 
Delpbanus form its most remarkable character, Sir Everard thinks Hie 
subject of sufficient interest to the comparative anatomist and geblo- 
to be laid befbre this Bocietv. 

iWe teeth, as in the whole tribe, generally have the nidimenta in 
the gusns. from which the teerii grow in both directions ; upwards 
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through the gum in the form of the point of n jflattened cone^ which is 
coated witli enamel, and downwards towards the jaw, increasing in 
breadth, but not in thickness, till it is imbedded in the substance of 
the jaw itself. The lower portion has no enamel ; the number of 
teeth is, as described by Dr. Roxburgh, 120, 

Description of an Acid Principle prepared from the Lithic or I7rtc 
Add, By William Prout, M.D, Communicated by W. H. Wol- 
laston, M,D. F.R.S. Read June 11, 1818. [PhiL Trans, 1818, 
p, 420.] 

The object of this paper is to show that the purple substance ob- 
tained by heating a mixture of the lithic and nitric acids, is a com- 
pound of ammonia with a peculiar acid principle, which the author 
proposes to call Purpuric Acid, a term suggested by its peculiar ten- 
dency to form red or purple compounds. « 

The purpuric acid is obtained by digesting pure lithic acid in di- 
lute nitric acid, neutralizing the excess of the latter by ammotiia, and 
evaporating till granular crystals, consisting 41 purpurate of ammonia, 
separate. The ammonia is removed by sulphuric or muriatic acid, 
and the purpuric acid thus obtained in a free state. 

The author next points out the characters of this acid. It is very 
sparingly soluble in water, and insoluble in alcohol and ether. In 
the mineral acids, and in the alkalies, it readily dissolves. It is in- 
soluble in dilute sulphuric, muriatic, phosphoric, oxalic, citric, and 
tartaric acids. When heated it neither melts nor sublimes, but be- 
comes pi^le, from the production of ammonia, bM then bums gra- 
dually widiout any particular odour. It unites with the metric 
oxides ; and when aided by heat, expels carbonic acid from the alka- 
line carbonates. It does not unite with any other acid. Upon these 
characters the author thinks that its properties, as an acid, are suiE- 
ciently established. 

Dr. Prout then proceeds to describe its compounds with different 
bases, which, with few exceptions, are of a purple or reddish colour ; 
he thinks that some of them might be used as pigments, or employed 
in the art of dyeing. 

Astronomical Observations and Experiments, selected for the purpoee 
of ascertaining the relative Distances of Clusters of Stars, end of 
investigating how far the Power of our Telescopes may be esj^ted 
to reach into Space, when direct^ to ambiguous Celestial Olgects, 
By Sir William Herschel, Knt. Gush. LL,D, F.R,S, Head June 
11, 1816. [Phil. Trans. 1818, p. 429.] 

Having shown in a former paper that by an equahaation of the 
light of stars of differ^t brightness, their wdative distances &om the 
observer in the direction of the line in which they are seem may be 
ascertsined, and having deduced from tins equaliaatton a method of 
turning the space penebating power of a telescope into a gradually 
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increasing series of gauging powers, by which the profundity in space 
of every object consisting of stars cun be asoertainedj as far as the 
light of the instrument will reach. Sir William Herschel proceeds to 
make use of some of his numerous observations made upon those oc-* 
casions, to show how the distances of globular and other clusters of 
stars may be obtained, and has represented tlielr situations in space 
by a figure, in which their distances are made proportional to the 
diameter of a globular space, suflicientiy large to contain all the stars 
that are visible to the eye of an observer in the clearest nights. 

The author then details a series of observations of clusters of stars, 
from which the order of their profundity in space is determined, and 
describes the manner in which he represents the profundity of celes- 
tial objects in space by diagrams; and in the concluding section of 
his paper, considers the extent of the power of telescopes to reach 
into space when they are directed to ambiguous celestial objects.. 

On the Structure of the Poisonous Fangs of Serpents, By Thomas 

Smith, Esq, F,R,S, Read June 4, 1818. [PAi7. TVone. 1818, 

p. 471.] 

The object of this paper is to explain the existence of a slit in the 
fangs of serpents, extending^rom the foramen at the base to the aper- 
ture near the point, and to show that this slit is caused by the manner 
in which the tube through which the jx)ii8on flows is formed. After 
describing the growth of the teeth of poisonous serpents, the author 
observes, that in those which are not venomous, there are no traces 
of any furrow or depression. 

A drawing, illustrating the author’s description, is annexed to this 
paper. 

0« the ParalUut of a Aquilee, By John Pond, FE,S. Astronomer 
Moyai, Read April 16, 1818. IPhU, Tram, 1818, p, 477.] 

The telescope erected for this investigation resembles in its con- 
sUnction that which was lomerly used for the observations of 
a Cygni. It has an achromatic object-glass of 10 feet focal length, 
and 4 inches diameter. 

The Astronomer Royal had first selected Canis Minoris as a 
proper star to be compared with a Aquilae ; but finding, upon trial, 
that it could rarely be seen in the day-time, he was induced to sub- 
stitute X Pegasi. Not being quite satisfied of the stability of the in- 
strument, author has omy computed those observations in which 
each star was <dMerved in the same day, and in the short interval of 
three hours ; so that it was not likely any sensible change in the te- 
lescope should have taken place. The rei^tof fifty-four observationa 
betw^ the 26th of July and the 28th erf December 1817, horded 
no appearance of parallax; indeed the author considering it as a 
task to establish its existence by observations on a star so 
from tiie aomth, was about to abandon the subject, when his at- 
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tentiou ^ras again called tc it by Dr. Brinkley's late communication. 
By referencrc to an annexed table, it appears that the greatest error 
in a series of ten observations, made with the transit, oould not have 
been more than 0*''03, and consequently it is not probable that the 
error in fifty observations sliould have exceeded half that quantity. 
Taking, however, every circumstance into consideration. It is possible 
that the whole parallax of a Aquilae may have amounted to half a 
second, which is about a tenth part of that assigned to this star by 
Dr, Brinkley. The author, however, proposes to continue the inves- 
tigation ; and when his observations shall have been sufificiently mul- 
tiplied, promises to communicate the result to the Society. 

On the Parallax of the Fixed Stars in Eight Ascension. By John 
pond, F,R,S. Astronomer Royal. Head May 28, 1818, [PkiL 
Trans. 1818, p. 481,] 

llus pai^r is intended as an appendix to a former one on the same 
subject, author extends his investigation to a few more of the 
principal fixed stars. He divides the results of any one star into two 
parts ; first, alternately or accidentally, and also according to the law 
of parallax ; and as no greater difference is observable in the latter 
than in the former case, it is demonstrable that parallax has had no 
sensible effect on the observation. He next inquires what may be 
the magnitude of the parallax that might be concealed by the acci- 
dental error of observation. Without entering into a rigorous com- 
putation on the laws of probability, he conceives that it may be in- 
ferred by inspection, that it is almost impossible that the longer axis 
of the eUipse, described by the brightest fixed starr can exceed 
and it is very improbable that it should amount to half as much ; and 
as this quantity can never derange the mean place of a star l in 
declination, it is evident that all attempts to aetermine the parallax 
by a meridian instrument of any description must be utterly hope- 
less. 

An Abstract of the Results deduced from the Meaeurement of an Arc 
on the Meridian^ extending from Latitude 8® 9' 88^'’4. to Latitude 
18“ 3' 23''-6 N.. being an Amplitude of 9“ 63' 45"'2. By Lieut. 
Colonet William l^mbton, F.R.S. 83rd Regiment of Foot. Read 
May 21, 1818. Trans. 1818, p. 486.] 

The author, at the commencoment of this paper, refers to the 12)h 
volume of the Asiatic Researches, in which there are detailed ac- 
counts of two complete sections of an arc on the meridian, measured 
by him in wosecuting the '^Trigonometrical Survey of the Peninsula 
of India, like first is compr^ended between the pazidkds of Funntt, 
a station near Cape Comorin, in latitude 8“ 9' d8'''89> and 
polUam in Coimbetoor, in latitude 10“ 69 l' 48"*93. like second it 
comprehended between the parallels of Patdupolliam and Namtha- 
bad* a station near Gooty in the ceded districts, in latitude 15® 6' 
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Since those measurements, the author has obtained another section^ 
extending from Namthabod to Daumergidda, in the Nixam's do- 
minions, which being in latitude 18^ 3' 23'' ‘6, gives a total arc of 
9^ 53' 45"* 14 in amplitude. 

FVom the £rst of these sections, Colonel Lambton finds the length 
of the degree due to latitude 0® 84' 44" (the middle point of that 
arc), equal to 60472*83 fathoms. The second section, whose middle 
point is in latitude 13® 2' 56", gives the mean degree equal to 
60487*56 fathoms ; and the last section gives the degree equal to 
60512*78 ftithoms due to the latitude of 16^ 84' 42", tiie middle 
}>oint of that section. 

The author proceeds to compare each of these degrees, first with 
the French measure, then with the English, and lastly, with tlie 
Swedish measure, and thence obtains a general mean for the com- 
pression at the poles. Ihe first mean of these three degrees, used 
with the French degree, gives the compression Tfli-nr ; the second 
mean of the same three degrees, used with the English degree, gives 
; nud the third mean of these three degrees, used with the 
Swe^sb degree, gives ^rrf air » so that the mean of these three means 
will give the compression or i+u nearly of the polar axis. 

The number of base lines in this extensive arc are five, all mea- 
sured with the chain extended in coffers, with elevating screws, 5tc. 

ITie author, after giving a variety of data, proceeds to investigate 
the formulae which he has employed in his calculations, and concludes 
with a table of the lengths of different degrees for every third degree 
from the equator to the pole. 

The Croonian Lecture, On the Conversion of Pus into Granulations 

or Nmv Flesh, By Sir Everard Home, Bart, V.P,R,S, Read No- 
vember 5, 1818. [F/iiY. Trans, 181.9, p, 1.] 

'The changes which pus undergoes in the formation of new flesh 
are so analogous to those which take place in the blood, and which 
were discussed in the authoFs Croonian lecture of last year, that he 
is induced to consider the two fluids as possessed of the same pro- 
perties, the colour of the globules being the principal characteristic 
distinction between them. 

That pus is a transparent fluid, in which globules are subsequently 
formed, was proved by the author in 1788; and in July 1817 Mr. 
Bauer observed the same property in the serum of the bloi^ : he saw 
^obules forming in that fluid while he was examining it in the field 
oi the tnicroecope. Human blood, riieep’s blood, and calves* blood, 
presented to Sir Everard similar results ; the serum of which, when 
warm and fresh, was observed, in a space covering ttF wvih ^axt 
an inch, to produce from six to twelve globules in a few nunutee, 
two only bemg observed in the first instanoe. 

The autbor, after detailing further experiments on the fomationof 
globules m the scrum of the blood, proceeds to examine the changes 
wHiadh happen in pus upcm the nxxshfie of a sore, haring prerioii^y 
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secreted pus. It was made up of eminences and hollows ; the former 
consisting of clusters of tortuous blood-vessels, the latter filled widi 
pus. After a few minutes* exposure, the following changes were ob- 
served : a transparent pellioie covered the surfiscei under which lo- 
bules of air made their appearance in difiFerent places ; then horizontal 
anastomozing canals, filled with red blood, were seen to form ; and 
red spots, which were the termination of perpendicular canals, were 
observed under the pellicle. Drawings illustrating these appearances 
accompany the paper. 

After detailing further proofs and illustrations of the above phe- 
nomena, presented by the surfaces of sores covered with pus. Sir 
Evemrd observes, that the carbonic acid originally contained in the 
tubes is very readily displaced by the blood, in consequence of its 
disposition to al^sorb tliat particular gas which forms so large a pro- 
portion of its component parts. He thinks that the extrication of 
carbonic acid is the original cause of the tubularity of pus ; and that 
the tubes are tlien filled with red blood, and tlius connected with the 
circulation. The succeeding changes are illustrated by Mr. Bauer’s 
drawing, which the author Imd before the Society last year. 

On the Lawi which regulate the Absorption of Polarized Light hg 
Doubly Refracting Crystals. By David Brewster, LL.D. F.R.S^ 
Loud, and Edinb* In a Letter addressed to the Right Hon, Sir Jo- 
seph Banks, Bart, G,C,B. P,R,S, Head November 12, 1818. 
iPhiL Trans, 1819, p. 11.] 

In examining the polarizing structure of acetate of copper, the 
author’s attention was drawn to certain changes of colour exhibited 
by its crystal, when exposed in different positions to polarized light ; 
and as these were independent of the thickness of the plate, and of 
any analysis of the transmitted pencil, he was induced to regard 
them as a new afection of light, asoribable to the absorption of the 
homogeneous tints forming the compound colour of the crystal. Dr. 
Brewster, therefore, collected a variety of coloured orystds, with a 
view to examine the {dienomena which they presented, when cut at 
different an^es with the axis, and when exposed in different po- 
sitions to polarized light. The details of this examination are next 
given; and as the property of transparent bodies, by which they 
detain and assimilate to their own substance a portion of the rays 
which penetrate them while the rest are freely transmitted, is re- 
lated to the axes of double refraction, the author first descrito the 
phenomena presented by crystals of one axis, and then explains the 
modifications which riiey uisdergo when the number of axes is in- 
creased. 

It appears firom these investigations that the colouring paitieles of 
oryste^, instead of being indiscriminately dispersed thnmi^umt their 
mass, have an arrangement rekted to the ordinary and extraordtimry 
forces which they exert upon %ht. In some cases, the extraordinary 
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medium appeared to be tinged witli the eame kind and number of 
colouring particlea aa the o^inaiy medium ; but in other caaes, in 
the same mineral^ the extraordinary medium was either tinged with 
a different number of particles of the same colour, or with a colour- 
ing matter entirely dinerent from that of the ordinary medium. In 
some specimens of topaz the colouring matter of the one medium 
was more easily discharged by heat than that of the o^er, one of 
the pencils being yellow and the other pink : hence it is a mistake 
to suppose that in converting yellow topazes into pink by heat, the 
former colour is changed into the latter ; the fact being, that the 
yellow is discharged by heat, thus leaving the pink unimpaired. 
Hence it may be ascertained beforehand whether a topaz will receive 
a pink colour by heat ; for if that colour exist in one of its images, 
Mcen by exposing it to a iwlarized ray, we may predict the success 
of the experiment. 

In two specimens of emerald it was found that the colouring mat* 
ter which tinged the ordinary medium in the one, tinged the extra- 
ordinary medium in the other, and vice versd. 

Observations sur la Decomposition de VAmidon d la Temperature At- 
mospherique par V Action de V Air et de VEau, Far Thdodore dc 
Saussure, Professeur de Minemlogie dans V Academic de Gmkve^ 
Co/rrespondmt de Vlwatitat Ropal de France^ Vornmnnicuted by 
Alexander Marcet, M*D, F.E.8. Bead December 17, 1818. 
[PAi7. Trans. 1819, p. 29.] 

After some general observations on tlic ohauges which starch un- 
dergoes doling the process of germination, and also when acted on 
by dilute sulphuric acid, in the manner contrived by M. Kirchoff, 
the author proceeds to show that starch alone, boiled in water and 
left to itself, forms, at the end of a certain time, a considerable por- 
tion of sugar, which is crystallizable, and much resembling that of 
M. Kirchoff. This change takes place at a temperature between 
68® and 77® of Fahrenheit, with or without access of air. There is 
also produced, at the same time, a gum possessed of properties ana- 
logous to that procured by roasting starch, and a peculiar substance 
which M. de Saussure calls Amidine. There is also formed a body, 
insoluhle in water and in most acids, but which agrees with starch 
in fomuQg a blue compound with iodine. 

When the sir has free access in these experiments, water is idmn- 
dandy formed, carbonic acid is evolved, and a portion of charcoal is 
deposited. When the solid contents of this s^ution are examined, 
they are found gready inferior in weight to that of the original starch* 
The loss is relemd principally to the formation of water, and ^ly in 
small part to the carbon earned oW in the form of carbonic acid. 

Wbm air is exoinded, no water ia produced. A litde carbonic 
aeid and neariy pure hydrogen are evolved, and no c^r^naceons 
deposit ensues. Whether the presence or absence of air iufbenoea 
the production of sugar, the author basnot been abk to detemunc. 
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The particular characters of the gum omidine, and other products 
of the fermentation of starch, are described at length in notes an- 
nexed to this paper ; in one of which the author remarks, that the 
fixation of the dements of water, in the treatment of animal and 
vegetable substances by the common princijdes of the laboratory, 
occurs more frequently than is generally believed ; and shows, by a 
oomporal^e analysis iff bog’s laj^ in its recent state and alter sapo- 
nification, that the new properties which oils and fats acquire by 
saponification, is chiefly referable to the fixation of the dements of 
water. 

On Corpora Lutoa. By Sir Everard Home, Bart* V,P*R*S* Read 
January 14, 1819. [PkU. Trans. 1819, p* 59.] 

In this paper the author describes the origin, growth, use, and de- 
cay of the Corpora lutea. The ovarium, before puberty, is a loose, 
open texture, in which are a number of globular cells, After pu- 
b^y, the Corpus luteum forms in the sulwtance of the ovarium. In 
the cow it appears, when magnified, as a mass of convolutions, some- 
what like tiie brain. Sir Everard tlien proceeds to describe the draw- 
ings which accompany this paper, and of which the object is to show 
that the Corpora lutea arc tlic structures in which the ova are formed ; 
that tliey exist previous to, and perfectly independent of, sexual in- 
tercourse ; and that, when they have fulfilled their office of forming 
ova, they are destroyed by absorption, whether the ova are impreg- 
nated or not. 

On examining the appearanc^e of the Corpora before and alter 
impregnation, it appears probable that impregnauon is necessary ibr 
the expulsion of the ovum ; but when impregnation does not take 
place, the ovum appears to remain in the cavity of the Corpus luteum. 
Hence it may be concluded, that impregnation takes in the 
ovarium itself. 

Remarks on the Probabiiities Error in Physical Ohsme^ions, and 
on the Density of the Earth, eonstidered, especially mth regard to 
the Rednetion of Experiments on the Pendulim* In a Letter to 
Cmt. Henry Kater, F.R.8* By Thomas Young, M.D, For* Sec* 
R*8. Read January 21, 1819, IPhiL Trans* 1819, p* 7().] 

In the first section of this letter, Dr. Young proceeds to examine 
in what manner the apparent constancy of many general results, sub- 
ject to numerous causes of diversity, may be best explained ; and 
shows that the combination of many independent causes of mtor, 
each liable to incessant fluctuation, has a natural tendency, depen- 
dent on their mtdripfioily andindep^ence, to dinunish the aggregate 
variatioii of their joint effiset ; a pwtion illusteated by the simple eme 
of supposing an equal large number of black and white balb to be 
tiirown into a box, and 100 of them to be drawn out at onoe or in 
succesrion; when it k demonstmted that there k 1 chance in t 
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that exactly 50 of each kind will be drawii» aad an even ohiuice tliat 
there wiU not be more than 53 of either ; and that it i« barely pos- 
sible that 100 black, or 100 white, should be drawn in succession. 

From calculations contained in this paper, Dr. Young infers that 
the original conditions of the probability of diiierent errors do not 
considerably modify the conclusions respecting the accuracy of the 
mean result, because their effect is comprehended in the magnitude 
of the mean error from which these conclusions are deduced. The 
author also shows that the error of the mean, on account of this limi- 
tation is never likely to be greater than six sevenths of the mean of 
all the errors divided by the square root of the number of obser- 
vations. 

'Ihe author then proceeds to the application of the doctrine of 
chances to matters of literature and history. He shows that with 
respect to the relation of two languages, nothing can be inferred 
from the coincidence of the sense of any single word ; that the odds 
would be 3 to 1 against the agreement of two words ; but if three 
were identical, it would then be more than 10 to 1 that they were 
derived from the same parent language. Six words give 1700 
chances to 1, and eight near 100,000 ; so that, in these last cases, 
the evidence would approach certainty. 

In regard to history. Dr. Young remarks, that the mention of a 
single number found indisputably correct may afford strong evidence 
of the veracity of a historian. 

There is a manuscript of Diodorus Siculus, in which, describing 
the Egyptian funerals, he gives forty- two for the number of persons 
who sat in judgement on the merits of the deceased ; and in a mul- 
titude of ancient rolls of papyrus, lately found in Egypt, forty-two 
assistants of Osiris are delineated on a similar occasion. Hence it 
is 100 to 1 that tliis manuscript is more accurate than others which 
have been collated ; that Diodorus Siculus was a faithful historian ; 
that the inscriptions related to some kind of judgement ; and that 
the hierogl 3 rphic 8 have been truly interpreted. 

'file second section of Dr, Young's letter relates to the mean den- 
sity of the earth. 

Before we admit that the excess of density of the central parts of 
the earth, compared with its superficies, renders it probable wat the 
whole was once ffuid, we idicula inquire into the exclusive effect of 
pressure in augmenting the mean density. Trom this inquiry, Dr. 
You^ makes it evident, that the pneral law, of a oompresuon pm- 
IKtttionate to the pressure, is ampty sulRcimt to explain the greeter 
density of the interior of earth; and that tliis law, which is true 
for snow pressures in all substances, and with regard to elastic fiuids, 
in all ciicumstanees, requires some little moditotion for solids and 
li^^rids, tiie resistance in than increasing somewhat faster than the 
deimity ; for no mine«d substence is B^t and mcompressible enongfi 
to affbni a sfdiem as large as the emrth, and of the same spOc^lo 
gravity, without some such deviation from the general law. A sphere 
eilher of water or of air would be much denser : indeed the moon. 
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if perforated and containing deep cavities, would soon have absorbed 
her atmosphere* supposing she ever had one. 

Tho author's letter concludes with some remarks on Euler's for* 
mula for the rolling pendulum* from which the perfect accuracy of 
Laplace's theorems for the length of the convertible pendulum roll- 
ing on eqiial cylinders may inferred* without any limitation of 
their magnitude, or of the form of the pendulum. It abo affords the 
proper correction for the arc of vibration. 

On the Anomafy in the Variation of the Magnetic Needle as observed 
on Ship-hoard. By William Seoresby* jun. Esq, Communicated 
by the Right Hon. Sir Joseph Banks, Bart, G.C.B. P,R,S, Read 
February 4, 1819. [P4i7. Trans. 1819, p. 96.] 

The anomalies in magnetic observations on ship-board were usually 
attributed to imperfections of the azimuth compass* till Capt. Flinders 
sui^ested the influence of the iron used in the construction of the 
ship as their probable source, — a suggestion since conflrmed and illus- 
trated by Mr. Bain. 

In this paper* Mr. Seoresby has given a table of the selected re- 
sults of his observations relating to this subject, conducted on the 
coast of Spitsbergen* in the years 1815 and 1817. To these he has 
added some general inferences, deduced at the time of observation, 
and observes* that the anomaly of attraction is probably the greatest 
in men-of-war, and ships containing lar^ quantities of iron* though 
it also exists to a considerable extent in merchantmen where iron 
forms no part of the cargo* especially in high latitudes where the 
dip of the needle is great. * 

On the Genus Oeythoe ; being an Extract of a Letter from Thomas 
Say, Esq, of Philadelphia, fo William Elford Leach, Af.D. F.R.8, 
Read Februiury 4, 1819. [F4i7. Trans. 1819, p. 107,] 

After describing a genus of Ocytho^, which the author regards as 
new, he observes that the Ocytho^ offers a deviation flrom me ordi- 
naiy laws which apply to the testaceous Mollusca, inasmuch as it 
resides only in the last volution of the shell ; and as the shell does 
not flt the body* it appears probable that it was not made for it, 
more especially as there is no attachment between the shell and any 
part of the body. The shells that 8q}prQach nearest to Argonauta are 
of that order : this supposition, however* i» not corroborated by the 
habits of the animal; for all hitherto discovered of tl^ order swim 
to the surface ; and having no other organs of locomotion th^ fins* 
cannot glide upon the bottom. We must, therefore, suppose this to 
have b^n the h^it of the a nim a l ; and yet it is har^y admissible 
that in that case it should have eluded the observation of voyagers, 
when the shell has often been found occupied by the paraoile. 
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On Irregularities observed in the Direction of the Compass Needles of 
H. 3f. S, Isabella and Alexander, in their late Voyage of Discovery, 
and caused by the Attraction of the Iron contained in t^ Ships, By 
Captain Edward Sabine, of the Royal Regiment of Artillery, F,R,S, 
SfC, Read February 18. 1819. IPhiL Trans, 1819, p, 112.] 

In this paper Captain Sabine shows in what respect the effects of 
local attraction in the above-mentioned ships were conformable to 
observations made in previous voyages ; and how for the errors found 
to take place on different courses, and under different dips of the 
magnetic needle, corresponded with those rules for calculating cor- 
xvetions recommended by Captain Flinders, who found that in every 
ship a compass would differ very materially from itself on being re- 
moved from one place to another, and this was found to be the case 
in the Isabella and Alexander. 

As the ships ascended Davises Straits, the binnacle compasses, in 
consequence of their construction, became nearly useless; accord- 
ingly, a standard compass was placed in the Isabella exactly amid- 
ship between the main and mixen mast, on a stout cross-beam, about 
nine feet above the deck ; and in tlie Alexander amidship, on a box 
of sand five or six feet above deck. Captain Sabine next describes 
the methods by which the points of no error in these compasses were 
determined, and which were not in either Ship coincident with the 
magnetic meridimi. 

Captain Flinders has shown that the maximum of error in the 
same compass, and confined to the same spot, is different in difierent 
parts of the world ; and by multiplying the observations, and com- 
panng the series, he was led to trace a connection between the 
amount of the errors and the dip of the needle, observing that the 
infiuence of local atcraction on the compass needle increased with 
the dip. This increase, however, says the author, was a relative 
one, being in comparison to the directive power of magnetism, the 
diminution of which is sufficient to account for the effects observed ; 
as will be evident upon reflecting, that though the magnetic force is 
greatest at the pole, its directive power must there have ceased : 
hence the inad^uacy of the rule proposed by Captain Flinden, 
whereby the amount of error under any known dip being ascer* 
tamed, the amount of error ibr any other dip may be oalcnkted, by 
using as a multiplier the decimal exjiression of the proportion which 
the error in the one ascertained instance may have borne to the dip. 
In the observations made in the Isabella at Shetland, where riie dip 
is 74* 21 j', the maximum of error was 5* 34' easteriy of the true 
variation, with the riiip's head at E.S,£., and 5® 40' westerly at 
W.N.W., making an extreme difference of 11® 20'. By Captain 
FUnders’s nde, common multiplier for tiiis compass would have 
been about one twdffh, makbg the extreme difference 15®, whereas 
it was reallv more than 10°. By a similar reference to tiie obser- 
vations maae by the Alexander in fiafihi's Bay, another proof is af- 
fotded of the inadequacy of Captain Flinders's rule. 
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Same Obsertfaiions on the Formation^ Mists in particular Situations, 
By Sir H. Davy, Bart. F.R.8. V.F.RJ. He^ February 25. 1819. 
[Phii. Trans. 1819. p. 123.] 

The autlior shows, in this paper, that after sunset the fall of tem- 
perature that ensues upon the earth^s surface is considerably greater 
on land than in water, and refers to the well-known peculiarity in 
the expansibility of water, at temperatures below 40°, for the cause 
of its superior temperature and that of the air above it. When, 
therefore, the cold and comparatively dry air of the land mixes with 
the warmer and damper air that rests upon the water, the diminution 
of the temperature of the latter, occasioned by this mixture, tends to 
separate a portion of its moisture, and consequently to produce mist. 

Observations on the Dip and Variation of the Magnetic Needle^ and 
on the Intensity of the Magnetic Force ; made during the late 
Voyage in search of a North-west Passage. ^ Captain Edward 
Sabine, of the Royal Regiment of Artillery, F.R.S. and F.L.B. 
Read February 25. 1819. \Phil. Trans. 1819, p, 182.] 

The dipping-needle used in these observations was similar to that 
described by Mr. Cavendish in the 66th volume of the Philosophical 
'iVansactions. and was made by the same artist. It was so adjusted 
that no alteration took place in the indication of tlie dip on reversing 
the poles, and was placed in the direction of the magnetic meridian 
by a compass stationed at a sufhoient distance, and sutfered to remain 
during the observations, for the purpose of occasiojial' verification. 

In determining the intensity of the magnetic force* the needle was 
drawn to a horizontal position by a magnet, and. being released at 
on observed moment of time, was suffered to oscillate until the arcs 
became too small to be readily distinguished : the first arc was thus 
equal to the dm, and at every tenth vibration both the arc and time 
were noted, ilie results of these dbeervations are given in a series 
of tables. 

The azimuth compasses used in the observations to determine the 
variation of the needle in Davis'sStrait and Baffin’s Bay, and the results 
of which are detailed in tables annexed to this paper, were constructed 
upon Captain Kater’s improved plan. They were generally employed 
on the ice; for as the ^uence of the ship’s iron increased upon 
their compasses as the directive power of magnetism duninished, 
the oboervations mode on board became of little or no value towaords 
a knowledge of the true variation. This remark Captain Babine 
illustrates by tibe insertion in bis tables of a few azimuriis taktUi in 
tke Isabella. They also show how essential it is to navigatims, m 
lugk ktitttdes, that the nature of the errors which the attxac- 
tion produces on her compasses should be understood. 



Ill 


On the Action Crystallised Surfaces upon Light, By David 
Brewster, LL,D. F,R,S. Land, andEdinb, In u Letter addressed 
to the Might Hon, Sir Joseph Banks, Bart, G,C,B, P,R,S, SfC, ^c, 
Read February 25, 1819, [Phil. Trans, 1819, p. 145.] 

It has been remarked by Malus, that the action which the hrst 
surface of Iceland spar exercises upon light, is independent of the 
position of its principal section ; l^at its reflecting power extends 
beyond the limits of the polarizing forces of the crystal ; and that 
m light is only polarized by penetrating the sur^e, the forces 
which produce extraordinary refraction begin to act only at this 
limit. He also remarks, that the angle of incidence at which this 
spar polarizes light by partial reflection is 56° 30' ; and that, what- 
ever be Xho angle comprehended between the plane of incidence and 
the principal section of the crystal, the ray reflected by the first sur- 
face is always polarized in the same manner. 

Dr. Brewster's experiments detailed in this paper lead him to oppo- 
site conclusions, and indicate an extension of the polarizing forces 
beyond the crystals. He also shows that the force of double refrac- 
tion and polarization emanates from the surface of bodies, though its 
intensity depends upon the inclination of the surface to the axis of 
the crystal ; and that the ordinary or extraordinary image may be 
extinguished at pleasure in any doubly-refracting crystal, which is 
thus converted into a singly-refracting crystal ; that the change in 
the angle of polaiizution, produced by the interior force, depends on 
the in^nation of the reflecting sur^ce to the axis of the crystal, 
and upon the azimuthal angle, which the plane of reflection forms 
with iht principal section ; and tiiat the change in the direction of 
the polarization depends uj>oa the angle which the incident ray 
forms with the axis of the crystal. 


On the Specific Gravity and 7'emperaiure of Sea- Waters, in different 
Parts of the Ocean, and i« particular Seas ; with some Account of 
theh* Saline Contents, By Alexander Marcet, M,t>, F,R.S, ^c. 
Read May 20, 1819. [PhiL Trans, 1819, p. 161.] 

After some preliminary remaiica upon the labours of others in this 
department of inqu^, Dr. Marcet proceeds to the immediate objects 
of his own investigation, which were to ascertain the ^ecific gravity 
of many specimens of sea- water from different parts, and afterwards 
to examine their saline contents. The resnlts relating to the Ihnt of 
these objects are prefiseed by an aceonzit of the mode of taking the 
spedific gravities, and of the instrument by which the water was 
raised^ and of which two plates are annexed. The author tbmi pro- 
oeeds to tim flrom his experiments, which, tor 

the sake of conciaenass, are given in the form of tables ; whence it 
a|^f)ears that the ocean in the Southern hentiaphere is rather more 
s«dt than in the Northern, in the proportion of 1029*19 to 1027*57. 
The mean specific gmWty of specimens from various parts of tlie 
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equator, k 102777, and therefore a little exceed* that prevalent in 
the Noiihem hemisphere, while it is decidedly less than that of the 
Southern Ocean. There is no material difference between different 
east and west longitudes at the equator, nor in the same hemisphere. 
In general, the salt seems most abundant in the deepest water, and 
in that furthest from land ; the vidnity of ice also diminishes the 
saltness : if therefore this quality should increase in approaching the 
pole, it may be considered as militating against the probability of the 
ocean being extensively frozen in those regions. In general, small 
inland seas, communicating with the ocean, are less salt than the 
ocean Itself. The waters of the Mediterranean, however, ore more 
saline, and in attempting to account for this circumstance, the au* 
thoris attention is directed to the relative densities of water from dif- 
ferent depths of the ocean ; and though in some cases it appeared 
li^test at the surface, such a result was generally referable to the 
vicinity of thawing ice, for, in ordinary circumstances, the density at 
great depths in no instance exceeded the mean density of the waters 
of the ocean. In repird, however, to different seas or arms of the 
ocean, the case is often different, in consequence of local circum- 
stances. At the entrance of the Dardanelles, for instance, the dif- 
ftrenoe between the upper and lower strata is as 1020 to 1028. 

Dr. Marcet next details some researches upon the congelation of 
sea-water which takes place at 28®, and when slowly effected, is 
always attended by the total separation of the salt, which forms a 
strong brine that is washed away by the neighbouring water. The 
different specimens of water obtained from the ice m the late Northern 
Exiwdition, varied very little in ^ecific gravity ; the water was sweet, 
and in many instances its specific gravity did not exceed that of (Us- 
tilled water. 

llie second section of tlie author's paper relates to the saUne con- 
tents of different seas. In his experimental inquiries connected with 
this subject, his objects were to ascertain the quantity of saline matter 
in a known weight of the water, and to compare it with the specific 
gravity : to precipitate the muriatic acid from a known weight of 
1^ water by nitrate of silver ; the sulphuric acid by nitrate of ba- 
rytes ; the lime by oxalate of ammonia ; and the magnesia, firom the 
clear liquor remaining after the separation of the lime, by phosphate 
and carminate of ammonia. The soda is inferred ftom calculation. 
The details of these experiments are thrown into a tabular form ; 
whence it appears that sea^ water, however different in specific gra- 
vity, contains the same ingredients all over the world, and that 
bear nearly the same proportions to each other; the difference in 
specific gravity is therefore dependent upon the whole quantity of 
saline matter which they contmn. The author concludes tiiis com- 
munication by announcing the discovery of traces of potash in sea- 
water by Dr. Wollaston. He detected it by the addition of jduriate 
of platina to the water, after evaporation to about one twentieth 
part. 
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An A<mwU the Faeeil Skeleton of the Proteo^Smeruen By Sir 
Evenurd Hom«, Bart. V,P*M.S> Rnnd Maith 4, 1819. iPhU. 
IVkuw. 1819, j9. 209.] 

After revering to the contents of his former papers on this sub- 
ject, Sir Everard describee in the present communication a specimen 
of the animal nearly in an entire state, and of which most of the 
ports are in such good preservation, as to enable him to correct and 
complete his former accounts, the only parts wanting being the bones 
of the pelvis and the lower port of the sternum. A drawing of the 
natural size accom])aiiies this paper, I n which, says the author, the 
parts are so clear and distinct, as to render any verbal description 
superfluous. 

Reasons far giving the name Proteo-Saurus to the Fossil Skeleton whtt^h 
has been destribed. By Sir Everard Home, Barf, V.P.RM. Head 
April 1, 1819. [PhiL Trans. 1819, p. 212.] 

The specimen of the fossil skeleton, described in the author’s last 
paper, having proved tliat the ojiimal had four legs, and that its pro- 
gressive motion through water is similar to that of fishes, he was le<l 
to look for its place in tlie scale of gradation between amphibia and 
fishes. With this view he examined the vertebrae of the Proteus, 
which he found cupped at both extremes, in which respect it resem- 
bles the fossil animal : it is also nearly allied to it in having feet ; 
and were it not that the bones of the chest show that the lungs were 
more capacious, and that in tlie largest specimens there is not suffi- 
cient space between the occiput and first rib for gills, Sir Everard 
would have ventured to have called it Proteus ; but as it is highly 
probable that this animal breathed by lungs only, smd appears to 
have been capable of the two kinds of progressive motion, it may be 
caDed Proteo-saurus. 

Some Observations on the Peeuliarity ^ the Tides between Fatrleigh 
tmdi the North Foreland ; with an Explanation of the suj^^d 
Meeting ^ the l^ides near Duugenees. By James Anderson, 
take the Royal Naoy. Commameated by the Righi Hon. Sir fa- 
aei^ Bnuks, Barf. G.C.B. P,R.S. Head March 25, 1819< {PhiL 
Traiwr. 1819. p. 217.] 

After adverting to the circumstances upon which the generally 
affiipted opinion is founded, that the tides meet between DtoMness 
and Hye Harbour, Captain Anderson describes tim peculiarity 
of the and its very sodden contraction between 

0nia^ba and Ctqpe and between the South Foreland 

and Cakia Point ; so that the western tide meets with a resistance 
to its course at Pnnpnesa and Cape D’Alpr^; where, from tihe 
paesilge being insuffimeat to discharge the water brought from the 
Westward, it must accumulate nntH it deepens and vddens the C^ian- 
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ltd, 90 aa to become R4equate to the diacharge of the water. The 
t^olmrides of the me end Ml of the tides at ad,|aoent places, is re- 
ferred by the author principally to the accumulation that takes place 
in these basins. Th^ tibe tides do not meet at Dungeness in a line 
adross Channel, is further proved by the absence of that violent 
concussion of water which in such a case would ensue; the fact being, 
that the formation of the coast by gradually altering the course of 
tim tide between the South Foreland and buoy of the Note, from 
ILN.E. to W.N.W. within the stream of the Goodwin Sands, oc- 
oasions a gentle blending of the waters, so that there is only a strong 
eddy about the Kentish Knock, and a foamy rippling where diey 
meet and proceed onwards together. 

On the Ova of the different Tribee of Opossum and Omithorhynekus, 
By Sir Everard Home, Bart. V.P,R.S. Read March 25, 1819, 
[PAi7. TVens. 1819, jp. 234.] 

With his previously acquired knowledge respecting the formation 
of the ova of quadrupeds in Corpora lutea. Sir Everard proceeds to 
inquire into that of the Opossum tribe, the ova of which are not 
formed in the same manner, but make two distinct gradations be- 
tween the quadruped and Omithorhynckm paradoxus^ which last 
s^proRches so near to the bird, as to complete the liidc of gn^a- 
tion l>etween the quadruped and bird in their mode of generation. 
Sir Everard first describes the formation of the ova in the lUn- 
1 ^ 00 , which, when eipelled from the Corpus luteum, receive a yolk 
m the Fallo{^ tube, and afterwards the albumen in the uterus. 
Ibie foetus, when expelled from the uterus intd the marsupium, at- 
taches itself to the nipple, as described in the 85 th and 106& volume 
of the Philosophical Transactipns. In the Kqla and Wombat, foqd 

E at and smdl Opossum, instead of Corpora lutea there are 
js imbedded in the substance of the ovarium ; ai^ there are two 
uteri, with a Fallopian tube to ea<^, the ovum in each uterus being 
separately impregnated in its own cavity. 

The mode ci formation of the ova in Ormthorhynchir forms the 
Intermediate link between the Opossum and bird. Hie y^ hags 
are imbedded in the ovaria ; and instead of a regnhr uterus, each 
PaBopian tube swells out into a cavity, in which the ova are anjp<reg- 


Beeuite of Obeervaiiohs $nade at the Obnervatory 
toe, Dublin, far detemMny the Obiiymty of the andMe 

Ma^um of the Aberration tf ImM. By th Bev. J. Brfrd^, 
DM. FMA and MJtJU. and Andrm Profeeeor eff Aetmwy 
in the Vnivereity itofm. Read April 1, 1819, iPhiL 
im p, 9410 

obHquity of the ecliptic, as deduced firom the ewljf dMrvn- 
tkms by the Greenwich quadrant, compared with tto pretot dh< 
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li^uity, gives die diminution for an interval of nearly sixty years, 
with almost sufficient accuracy to state with some conhdenoe the 
mass of Venus ; but to obtain this point with certainty* the present 
obliquity, deduced from a mean of the observations of different as- 
tronomers, should be used. Upon this subject the author alludes to 
the opinion of astronomers, that observations of the winter solsdce 
have given a less obliquity than those of the summer solstice, — ^oa 
opinion sustained by tlie observations of Maskelyne, Arago, and Pond, 
but questioned by Bessel and Bradley. Dr. Brinkley refers this dif- 
ference to some unknown modidcation of refraction ; he has observed 
that at the winter solstice the irregularity of refraction for the sun is 
greater than for the stars at the same zenith-distance. He points 
out the necessity of paying attention to the observations at the winter 
solstice, and gives a table, exhibiting the mean obliquity reduced to 
January 1813. 

Dr. Brinkley next alludes to the maximum of the aberration of 
light, which appears ftom his observations of last year to be 20'''80. 

On some New Methods of investigating the Sums of several Classes of 
Infinite Series. Bg Charles Babbage, Esq, A,M, F.jR.S. Read 
April 1, 1819. IPhiL Trans, 1819, p, 249.] 

The object of this paper is to explain two methods of finding the 
sums of a variety of infinite series. One of these the author disco- 
vered several years ago ; but finding that some Of the results to which 
it led were erroneous,, he then declined publishing it. In inquiring 
into the causes of these errors, he was led to the second method, 
which employs tlie process of integration relative to finite differences. 
The cause of the faBacies ip the former method was afterwards dis- 
covered, and in this paper a criterion is proposed for judging of the 
truth of the results, and a mode of correcting them where mund tb 
be erroneous. The sums of a variety of series are found by these 
methods ; and the author concludes by observing# that he has since 
been informed by M. Poisson, that mat gentleman had arrived at 
some nearly simiiar results in investigating a problem in physical as- 
trohofoy, *md also that some investigadotts eff a similar nature were 
found afoongst the papers of Lagrange, but that neither of these ma- 
th^ihaticiaiis had expUned die cause of the errors, or ^ven a method 
of eorreedng diem. 

On tks and Ph^sieel Properties of TeAusheer, By David 

Bt%wd;er, LLJ>, Loni, mud Edin, In a Letter to the R^/kt 

Non. Sir Joseph Banks, Bart P,R,8, ^c. Bead May C, 

1819. \Phit, IVme, 1819, /i. 283.] 

Tabashcer is a eubstance found in the cavities of the bamboo, ex^ 
ii^j^ originally in the statCrof a transpmnt fiuid, but gradually in^ 
d^dng mb a of 0$srent degrees of hardness ; it coniiiits of 
70 siticii, -f 30 potash lime. One variety has a milky trant- 
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parency^ transmitting a yellowish, and reflecting a bluish %ht; an- 
other U translucent, and a third opake : the two first varieties be- 
come transparent, and evolve air when immersed in water : the Aird 
evolves air also, but remains opake. If the first varieties be only 
slightly wetted they become quite opake. The property of acqui- 
ring transparency by the evolution of air from, and the absorption of 
water by its pores, belongs also to the hydrophanous opal ; but the 
faculty of becoming opake by a small quantity, and tr^parent by 
a larger, of water, shows a singularity of structure in tabasheer. 
As the tabasheer disengages more air than hydrophane, its pores 
must be more numerous ; and therefore the transmission of light, so 
as to form a perfect image, indicates either a very feeble refractive 
power or some peculiarity in the construction of its pores. To de- 
termine this, Dr. Brewster formed a prism of tabasheer with au 
angle of 34° 15', and upon measuring its refractive power found it 
very low, though various in different specimens, the index of refrac- 
tion varying from 1*11 to 1*18, that of water being 1*33, of flint- 
glass T60, of sulphur 2*11, of phosphorus 2*22, and of the dia- 
mond 2*47 , So that tabasheer has a lower refractive power than any 
other solid or liquid, and holds on intermediate place between water 
and the gases. Dr. Brewster then gives a formula for computing the 
absolute refractive power of bodies, and a table of results, from 
which it appears that, in this respect, the refractive power of taba- 
sheer is so low as to l>e separated by a considerable interval from all 
other bodies. 

'rhe author next proceeds to detail a variety of experiments upon 
the absorbent powers of the different kinds oi tabasheer, in respect 
to several liquids, and the corresponding effects upon its optical pro- 
perties end specific gravity, and concludes with observations on the 
cause of the paradox exhibited by the transparent tabasheer, in be- 
coming opake by absorbing a small quantity of water, and traiispa- 
reut when the quantity is increased. 

An Accmtnt of a Membrane in the Eye^ now fret desertM. By 
Arthur Jacob, Member of the Royal College of Buryetme in 

IreUmd^ Demonstrator of Anatomy and Lecturer on Diseases of the 
Eye in the UtdoersUy of Duhlm* Communicated by James Macart- 
ney, 3f.D. Head July 1, 1819. [PhU. Trans. 1819, 

p. 300.] 

In this paper the author describes a delicate transparent mem- 
brane, covering the external surface of the retina, and united to it 
by cellular substance and vessels. Its appearance varies in the dif- 
ferent classes of animals, and at different am. In young aluhials 
it is transparent and tender ; but in the adult firm, and stained by 
the pigment. In fishes, it has been described by Hidler and Cuvier 
as the medul]^ layer of the retina ; but the author ihfrika incor- 
rectly, sume it presents no ehahicter of nervous sfruetore^ and 
retina remains perfect before it. llie author concludes this com- 
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munication by describing hU mode of examining delicate anatomickl 
structures 'He procures a hollow sphere of glass, between two and 
three inches In diiuneter, of which one fourth is cut off at the open 
part, and the edges ground so as to fit upon a plate of g^ass to which 
the object is attached and immersed in water ; the sphere is then 
filled with water, and inverted over the object upon the plate. The 
whole being withdrawn from the basin the object may be exammed. 
and the portion of the sphere filled with water furnishes a conveni- 
ent magnifying power. 

j 4 New Method of Bolv\i\g iVamericc/ EguatiouB of all Orders, by con- 
tinuous Approximation. By W. G. Horner, Esq. Communicated 
by Davies Gilbert, Esq. F.R.8, Read July 1, 1819. [FAi/. Trans. 
1819, p. 308.] 

The process which the author endeavours to establish in this 
essay, being the leading theorem in the calculus of derivations, pre- 
sented under a new aspect, may, he says, be regarded as an universal 
instrument of calculations, extending to the composition ns well as 
analysis of functions of every kind, but it promises to be especially 
useful in the numerical solution of equations. 

Mr. Horner then proceeds to the illustration of his method, and 
to explain the investigations to which it is applicable, by details 
which do not admit of explanation. 

An Account of Experiments for Determining ike Variation in the 
Lenyth of the Pendulum Vibrating Seconds, at tke principal Stations 
of t/ie Trigonometricai Survey of Great Britain. By Ccqptain Henry 
Kater, Read June 24, 1819, [PAt7, IVaas. 1819, p. 337,] 

In this communication Captain Kater, having noticed the circum- 
stances to which his researches owe their origin, proceeds to detail 
bis investigations, and to describe the implements and apparatus 
employed in his various inquiries; the cous^ction of the pendulum 
and its impendages is minutely explained, as also the rate of its ex- 
pansion for each thermometric degree, whence is d(»iuced the cor- 
respondmg correction to be applied to the number of its vibrations. 
The operations at each station, with their results, are eniuneratcd at 
length, and illustrated by numerous tables. The leq^h of the 
seconds pendulum for the latitude of London is 39*13722 inches in 
parts of the scale which forms the basis of the trigonometrical 
survey: for the latitude of Unst 39*16939 inches, of Portsay 
15932, of Leith Fort 89*15347, of Clifton 39*14393, of Arbury 
W31 39* 14043, and of Bhahklin Farm 39*13407 inches. Ihe ealcu- 
latbn of the latitude of each of these stations is given at length, to 
afford the opportunity of any further examinarion desirable on that 
subject; but these and the other details relating to calcuiatbn do 

not admit of abridgmncmt* 

. Captain Kater concludes this paper with smae observations re- 



fljmoting the ft^re of the earth. It having been ihown by Ckiraut 
that the mrm of the two fractioas, expreaBing the ellipticity and the 
dj^nution of gravity, fiom the pole to the eftmtor, is always a 
ooottjbMit qnantity, and equal to f of tibe fraetton, expresaing tiie ratio 
of centrimgnl force, and that of gravity at the equator, it foUowa 
that if the decrease of gravity from the pole ^ the equ^r be sub- 
tifaeted from this constant quantity, the remaining fraction will ex* 
press the eliiptici^ of the spheroid. The dhnmutton erf gravity maty 
be imown by finding tiie difference of the length of two peaidnlums, 
vibrating iu equfld times at the equator and pole, which are to each 
other directly as gravitation ; but as such experiments cannot be 
made at the pole. Captain Kater proceeds to describe the means of 
chtaining the desired result by observations at intermediate stations; 
whence it appears that the length of the seconds pendulum at the 
equator, deduced from the observations at Unst and Dunnoae, is 
39 '005517 inches, and gravitation at the equator 16'040 feet ; hence 
the centiifbgal force at the equator is tIt nf gravitation, or ^4^ of 
gravity, which last being multiplied by -I gives •0086SD5 for tiie 
sum of the fractions, expressing the ellipticity of the earth and dlmi* 
nution of gravity from the pole to the equator. 

It appears from this result that, excepting the allowance for 
height imove the sea's level, the error in the number of vibrations of 
the seconds pendulum at any particular station does not amount to 
tVth of a vibration, which is about equal to 400,000th part of tiia 
length, consequently gravitation may be determined to this degree of 
accuracy by the apparatus emplo^; and in passing through a 
country composed of mateiials of vaiious degrees of density, the 
pendulum may be ex|>ected to indicate such variations with mudh 
precision. Irregularities that are observed in the decrease between 
given latitudes, from the pole to the equator, are referable to this 
irregular attraction ; thus the sudden increase of gravitation at 
Arbury Hill is referred by Captain Kater to the gramte of Mount 
Sorrel in Leicestershire. 

Though the details of M, Birt's experiments ore not yet published, 
the author observes that it affords him no small gratification to learn 
that the acceleration of the ))endulum between London and Unit, 
computed by that mathematician from his observations between Unst 
and Formentara, differs only from the result of his own txpe*- 
Hments,*-^ difference referable perhiqps to the superior density of 
Unst compared with tliat of the substrata of London. 

■Tile Cromim Lecture. 4 furthtfr JttmttigaHon of the Conmoneni 

Parts if ty Bhod. By Sir Eveimrd Home, Bar/. 

November 4, 1819, [PhiL Trim* 1820,p, 1.] v 

In this communication Sir Evecrard announces the existence ifi 
mtam animal structures of globules smaHer than and iude*- 
pendent of those ordinarily Wonging to the blood ; they Vm fbM 
remarked by Mv. Bauer, during the micro»c<^hc exantiiiatibit of the 
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coftA» of m aneuriMo^ tumour ; their number uraa iu the proportim^ 
of one to four of the itur^ g^hulea* and their diameter wt» 
erf an inch In the larger m contact Nrith the circulating blood ; ip 
^ other layers they became more numerous, and in that longeirt 
ooigujated utrere in the propor^on of four to One. 

m the sectioa oi an aneunsmal tumour, the mthot notices the un- 
common appearance of crystids of sulphate of lime with muriate and 
phoiphatO of ffoda, idiich, as well as the globules, he supposes to 
have been originally dissolved in the serum, since they are oxdy 
brought to view by the act of coagulation. 

In eoa^lable lymph deposited during violent inflammation* the 
same em^ globules were observed, mixed with a few colourless 
blood globules. Hie globules, stated by the author in a former lee* 
ture to have been produced in the serum, are also of a similar nature; 
and to distinguish them fl'om the larger blood globules, he proposes 
to call them globules of lymph. In Sie buff of blood they were very 
numerous in the upper and flrmest part, but the lower and softo 
layer consisted principally of blood globules. 

A tumour in the prostate gland was found Mr. Bauer to contain 
lioth kinds oi globules, and a considerable proportion of transparent 
jelly. The ha^ compact part of a tumour iu the breast consisted 
chiefly of l 3 ntnph gloWes and elasric jelly. In its softer part the 
blood globules predominated, so that the structure of these tu- 
mours is nearly allied to that of aneurismal sacs. 

In huffy blo^ the proportion of adriform matter, evolved under 
the exhausted receiver of the air-pump, was less than that of healthy 
blood, and appeared in excess in the blood drawn flrom the arm of a 
person an hour after a hearty meal. In the mucus of the pylorus 
and diuodenum Mr. Bauer found lymph and blood globules. In the 
chyle he found the size of the globules various ; &ose which were 
ve^ small increased in size whim under the nuorosoope, and became 
as krge as blood globules envebped in dieir colouring matter; tiu^ 
appeared opake and milk white. Mr. Bauer is satisfled, from these 
^msjmratdons, that the globules of the blood are perfecd^ formed in 
the mesenteric glands, with the cxoeptbn of colour, which they re- 
omve in the ves^s of the lungs. 

Bukerum Lecture. Ou the Con^eitiou and Aned^eie ef tie Jn- 
Jkmmaile Gueeoue Cemptnmde remtin^/rm tie DeetrucHoe 
iatiou of Cod mU Oil, wM emeRefmrke on their rekthe Heating 
and Illuminating Poutere. By WiUlam Thomas Braude, Eeg. Sec. 

Pr(if, Chm* 11. L Read November 18, [PAil. TVmi- 

, i 820 ,p.n,] 

This paper is ^vided into two Sections : in ti&e flrst, tbeuuthor’s 
cAijeot is to idiow that no other oompottnd of carbon and hydre^^eu 
can be demonstiated to exist except that usually termed olefiant gaa, 
consisting <4 oneprpportion of cairon and one ofhydrogen ; and timt 
the siipposo^ compound of one of carbon and two of hydrogen, gene- 



rally called light lugirocarhomte, i» in reality a mere mature of Ky* 
drogen and ol^ant gaaea. In proof of tiiia opinion he detaila a aetlaa 
of analytical experiments upon the gases from coal, oil, acetate of 
potash, moist charcoal, &c., conducted chiefly by detonation with 
oxygen, by heat alone, and by the action of sulphur at high tempe- 
isatures, and obtains results analomms to those afforded by mixtures 
of hydrogen and olefiant gas, of the same specific ^rities. Of 
the gases above-mentioned, however, the specific gravity, combusti- 
bility, and intensity of light during combustion, are often much in- 
terfered with by the presence of carbonic oxide and carbonic acid. 

Of the products obtained by the destructive distillation of coal and 
oil, Mr, Brande thinks that some are of what may be termed secon- 
dary formation ; that is, that they result from the mutual action of 
the first formed gaseous products at high temperatures, llius a 
peculiar compound of hydrogen and carbon, volatile and odorous, re- 
sembling tar in apjjearance, but having the characters of resin, is 
formed by passing pure olefiant gas through a tube of red-hot 
charcoal ; and sulphuret of carbon is formed by the mutual agency of 
carburetted and sulphuretted hydrogen gases at high temperatures. 
To the latter compound the author refers the production of sulphu- 
rous acid, by the combustion of coal gas in cases where, by tiiie test 
of acetate of lead, it is shown to be free from sulphuretted hydrogen. 
In this section of the paper the author further details some pro- 
cesses for the analysis of complex gaseous mixtures, which he thinks 
afford more accurate results, and are eurier of performance than 
those usually practised, and which are rendered important as eluci- 
dating the nature of the gaseous products, now jn common use for 
artificial illumination. * 

Ihe second section of this lecture contains comparative experi- 
r^ts on the heating and illuminating powers of olefiant, cool, and 
oil |ases, with some incidental remarks on the general properties of 
radiant matter. 

To give the light of ten ordinary wax candles for one hour it re- 
quired 2600 cubic inches of olefiant gas, 4875 of oil g^, and 13,120 
of coed gas. The consumption of oxygen amounts in the first to 
7800 cubic inches, in the second to 11,678 cubic inches, and in the 
third to 21,516 ; hence it follows that the heating powers of the re- 
spective flames being neariy simihir, there Will necessarily be much 
more heat produced by coal gas illumination than by an equal !Uu- 
inination of oil gas, and by ml gas more than by olefiant. 

The economy of combining aeveral flames for the production of 
is strikingly illustrated by comparative experiments xxpm k- 
sulatcd and combined jets of flame, 'Phus, in respect to olefiant gas, 
a single ]et^ producing the light of one candle, consumes 640 cubic 
kchei jper hour; while a burner, with united jets of flame, giving the 
light of ten single jets, consumes only 2600 cubic inches, injStead of 
the estimated quantity of 6400, . 

Some comparative experiments upon the effects of solar and ter- 
restrial light conclude tins lecture, from which it appears that, al- 
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thou|^ the light of gas fiamesi concentrated into & very brilliant fo* 
coft by means of thi^ plano-convex knees* produced a very sensible 
heating poiver ; it does not in the slightest degree blacken the chlo- 
ride of silver* nor does it influence the combination of chlorine with 
hydrogen* which is a yet more susceptible test of the direct influence 
of the solar rays ; on tlie other hand* the brilliant light occasioned 
by the dischaige of the voltaic apparatus* presently blackens the 
chknide of silver ; and when a mixture of chlorine and hydrogen is 
exposed to its influence* it causes the production of muriatic acid* 
sometimes quietly and sometimes with explosion, in the manner of 
the solar rays. The concentrated rays of lunar light neither possess 
heating powers, nor do they appear to influence chemical combi- 
nation. 

In conclusion the author, after adverting to the inefliciency of 
Mr. Leslie's photometer, for measuring the intensity of artifleial 
light, suggests an instrument in which the effects are measured by 
the expansion of the vapour of ether, renewable from a column of 
that fluid. 

On ike Elaeticity of the Lunge. By James Carson, M.D. Comme- 

nicated hy Thomas Young, M.D. For. Sec. R.S. Read Nov. 25, 

1819. [Phil. Trans. 1820* j». 29,] 

In a treatise published some years ago on the motion of the blood, 
the author contended that the influence of the elasticity of the 
lungs tipon that function had been overlooked by physiologists, llie 
object of the present communication is to ascertain the real force of 
this elastic jiower, as it exists in the healtliy living body. For tliia 
purpose Dr. Carson connected with the trachea of several animals a 
glass syphon, so placed as to admit of pressure being exerted upon 
the lungs by a column of water contained in it ; an opening was 
made into the cavity of the chest on both sides, and the height of 
the column of water in the tube was considered as equivalent to the 
jiressure exerted upon it by the elastic power of the lungs of an ox : 
the author thinks it clearly ascertained “ that the spring of air com- 
pressed by a column of water* of a foot and a half high* is not equal 
to the refunding spring of lungs at the usual sta^ of their di- 
latatiott/' The only experiment, however* which wive, in the author's 
opudoni eimclusive results* was made upon a ; for in all the 
others the gradual sinking of the water to its ordinary level in the 
syphon indicated some wound in ^e lungs. In the present case 
the height of the column of water suf^ort^ in the tube was ten 
inches. 

Dr. Carson concludes this piq)er with some observations on the 
modes of effecting arttflcial respiration, axid on the method of ascer- 
taining the actual quantity of air existing in the lungs after com- 
plete expiration. 
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0)1 the Action of CryetaUized Bodke on Homyeneoui tigU, mi on 
the Caum oftheDeviutionfrtm Neeoton'e Sctth in the Tints mkkk 
many of them develops on Emosure to a Polarized May, By J, P, 
Hmchel, Msq, F,R,8, Lend, and Mdin, Reiul December 28, 
1819. [PAiX IVflW. 1820, jj. 45.] 

Wben M«lue published his discovery of the pohudzation of light, 
the Met of doubly-refracting crystals was unall ; and as the most re- 
markable of them possessed only one axis of double refraction, it was 
presumed that the law discovered by Huyghens, applicable to that 
one, might hold good in all ; but the discovery of crystals with two 
axes of double refraction has proved the &llacy of such generali- 
sation, and rendered new and extensive investigations necessary. 

Ihere are two modes of conducting obaervations on double re- 
hnu^tion and polarisation ; the one turns upon immediate observation 
of the angular devia^on of the extraordinary pencil, the other de- 
pends upon the separation of a polarised ray into complementary 
portions by the action of a crystallised lamina. After noticing thn 
advantages of the latter, Mr. H. observes, that to render obaervatkms 
on the tints developed by polarised light available, they must be 
comparable to each other ; hence the importance of discoveiing the 
existence and tracing the laws of those causes which operate to dis- 
turb their regularity. In the author's first inquiries on the polari- 
zation of he was struck by the great deviation from the suc- 
cession of colours in their laminse, as observed by Newton, whidi 
many crystals exhibit when cut iuto plates perpendicular to one of 
their axes; and finding tiiis phenomenon unconnected with irregu- 
laritids in their thickness or polish, and imifonfily repeated in dilPe- 
rent and perfect spedmens, he was led to inquire into their causes, 
especially as they appeared to form an unaouwemble objection to 
M. loot's tiieory, which perfectly explains the tints in or^^teds witii 
one axis. 

In the severtd sections of this communication, Mr. H. first eaters 
into a detiuled description of the phenomena themselves, which are 
reducible to one general fnat ; namely, that tim axes of double re« 
finction dii^ in tiieir position hi the same crystal fiir the difietmit 
coloured rays of the spectrum, being dispersed in one plane over an 
angle mine or less eorndderable according to the zmture of tim snb- 
etanee. In many bodies, the magnitude of this dispenuon of the 
axes is comparatively trifling ; while in some, not otiierwise remark-^ 
able fi>r a hi^ ordtn^ or extraordinary disp^ve power, it ia enor- 
mous, and renders all computation of the tints in which it is not 
taken mto consideration completely erroneous. A new elemeat is 
thus developed, which for the fist^ must enter into a{l rigorous 
formulie of double redaction ; and another striking instance ^ pre- 
sented of the inherent distinction between the dhferent coloured 
molecules of li^t At the same time, says the author^by ti&e com- 
plete explanation this principle afords of ail the more perplexing 
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aviomolies in the tiuts, the theory of oscilktious staiuls relieved of 
every dilQ&cuIty, and may be reoeived as adequate to the represents^ 
tkin of all the phenomena of the polarieed rings, and entitl^ to rank 
with the fits of easy transmission and reflection os a general and sim- 
ple physical law. 

A Cane of ike Human Fwtun found in the Ovarium, of the Sue 
Hsuaily ac^ires at the End of the Fourth Month. By A. B. Gran- 
ville, M.D. F.R.S. In a Letter addressed to Sir Everard Home, 
Bart. V.P.R.8. Head January 13, 1820. [Phil. Trans. 1820, 
101 ,] 

The body, of which the dissection is described in this jiaper, ex- 
hibited a considerable tumour, placed immediately above the region 
of the pubis. Upon opening Oic abdomen, a quantity of fluid re- 
sembling blood was found in its cavity, and a tumour, io\xr times the 
size of a hen’s egg, obBtru<d;ed the view of the internal parts of gene- 
ration, resting upon the left portion of ^e anterior surface of tise 
uterus ; a blood-vessel, which proved to be al^ranch of tlie left sper- 
matic artery, and of the size of a large crow-quill, penetrated the 
dense portion of this tumour, and a smaller vessel communicated with 
the spermatic vein. The inferior portion of the tumour presented 
diaphanous membranes, through which was seen a foetus of about 
four months’ growth. 

The fact of an extra-uterine conception being thus made out, the 
author proceeded to examine the connection of the tumour with the 
neighbouring parts, and the condition of the utenis; whence it ap- 
pears that the tumour was seated in the left ovarium, which had burst 
in three places, so as to sujfer the membranous sac containing the 
foetus to protrude into the cavity of the abdomen ; and that the 
growth (if the foetus that part of the covering of the ovarimn, was 
ultimately lacerated, which involved the placenta by which ^ ad- 
hesions id the latter were tom, producing the audden and fatal 
haemorrhage which killed the patient and filled the abdomen wHh 
blood. 

The uterus had acquired considerabie devel<q>inent , during the pe- 
riod of ovario-gestation ; the right ovary was healthy, as also its 
Failo|»an tube. The left Fallopian tube was sound and loose, and 
its fimbriated extremity had no connexion with the neii^bouring 
tumour. 

Many other ciroumstances relating to the history of this case, and 
to the anatomical structure exhibited by the disputed parts, are con- 
tained in an explanation of Mr. Bauer^s dranni^, which iUostrate 
and accompany the paper. 
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On uotne Combinailonit of Platinum, By Edmtind Davy, E$y, Pro- 
feasor of Chemistry, and Secretary to the Cork Insiitntim, Com* 
munieated by F, tiabington, M.D, F,R,8, Read Fcbruajry 17, 
1820. [PM. Trans, 1820, p, 108.] 

The principal object of thU paper is to describe a peculiar com- 
pound of platinum, obtained from the sulphate by the agency of al- 
cohol. On boiling sulphate of platinum with alcohol, a substance is 
precipitated, which, when dried, is black, insoluble in water, and un- 
alterable by exjKJsure to air. It is reduced with a slight explosion 
when heated. It acquires fulminating properties when steeped in 
ammonia. It is insoluble in nitric, sulphuric, and phosphoric acids, 
and slowly soluble in muriatic acid. By alcohol it is immediately 
decomposed, as shown by slightly moistening it with that liquid ; 
and such heat is produced as to ignite the separated platina. During 
these changes acetic acid is formed. 

Mr. Davy gives a detailed analysis of this powder, whence it ap- 
pears to consist almost solely of platinum, with a little oxygen, and 
the elements of nitroui? acid ; a small portion of carbon was also ob- 
tained, which, however, the author regards as accidental; the presence 
of nitrous acid is referred to the manner in which the sulphate of pla- 
tinum is formed, namely, by the ageimy of nitrous acid on sulphuret 
of platinum. 

In tlie fifth and sixth sections of this paper, Mr, Davy describes 
the action of sulphate of platinum upon solutions of jelly, in which 
it forms a precipitate composed, when dried at 212®, of 
56^ 1 1 oxide of platinum, 

20*02 sulphuric acid, * 

23*87 gelatine and water. 

llxe author considers the sulphate of platinum us the most delicate 
known test for jelly. 

In the seventh section of lus pa|>er, Mr. Davy describes a grey ox- 
ide of platinum, obtained by tbe action of nitrous acid on ftdmmating 
platinum, and affording on analysis, 

100 platinum 11*9 oxygen. 

Assuming, with Vauquelin and Berxelius, that the black oxide of 
platinum contains 15 per cent, of oxygen, the author observes that 
the grey oxide which he has described may be considered as the pro- 
toxide, and will consist of one proportion of platinum ai^ one of 
oxy^n, or 126 platinum 15 oxygen, and the Uack oxide will 
consist of 126 platinum and 22*5 oxygen, or of one pn^ortion of 
metal and 1 J of oxygen. 

On the Methods of Cutting Rock Crystal for Micrometers, By Wil- 
liam Hyde Wollaston, M,D, F,K,8, Read February 24, 1820. 
[Phil, TVane, 1820, p, 126.] 

For the purpose of examininff the phenomenon of double refrac- 
tion, it is easy to combine a wedge of rock crystal with one of crown 
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glasfli flo that a luminous object seen through them shall appear in 
its true place by ordinary refraction, accompanied by a second image 
produced by extraordinary refraction. 

In consequence of the dispersion of colours which occurs in em- 
ploying different substances, such a combination is not suited for the 
micrometer invented by Abb^ Rochon ; but it is not difficult to ob- 
tain such a section of rock-crystal as may be substituted for the glass 
wedge, so that the pencil of light shall be colourless without di- 
miiushing tlie se])aration of the images. But since the degree to 
which the double refraction of rock crystal separates the two por- 
tions of a beam of light transmitted through it, is sometimes not suf- 
hciently great, it becomes desirable to increase it ; and though the 
means of effecting this have not been described, the author proceeds 
to explain the method that he has found advantageous, aud which he 
regards the same as that of M. Rochon. 

The author then describes three modes of cutting wedges of rook 
crystal, the axis of crystallisation being differently placed in each. 
In the hrst, or horizontal wedge, the axis is at right angles to tlie 
first surface. In the second, or lataral wedge, the axis is in the first 
surface and parallel to its acute edge. In the third, or vertical wedge, 
the axis is also in the hrst surface, but at right angles to the acute 
edge. An object seen through the first wedge, in the direction of tlie 
axis, does not appear double ; but in the others the transmitted rays 
pass at right angles to the axis, and they each produce two images. 

By placing two of these wedges together, with their acute edges 
in opposite directions, there are obviously tlnee modes in which they 
may be combined in pairs, represented by LH, VH, and VL. In 
tlxc two first cases, tlie separation of the images will be the same, 
and an object seen through the combination appears double to the 
amount of 17'; but the third produces a di^iuct effect; for, by 
reason of the transverse position of the axes of crystallization, the 
separation of the two images becomes exactly doubled. The pncil 
ordinarily refracted by the first wedge is refracted extrao^narily by 
the second, and nice versd, so that neither of the divided pencils re- 
turns to its true place ; and since one falls as much short of the 
mean as the other exceeds the truth, th^ are ultimately separated 
twice the usual distance between the ordinary and extraordinary re- 
fractions, and thus the images ore separated 34'. This, the author 
says, it can scowely be doubted is essentialiy the construction em- 
ployed by M. Rochon. — ^This paper is concluded by some further 
dir^ons respecting the mode of cutting and arrang^ tiie prisms 
for the above purpose. 

On a Pfinciph of conniruoting Ships in the MereantUe N<$vy* By 

fiffr Robert Seppings, Read March 9, 1820. [PAiV. TVoiw. 

1820. p. 133.] 

In the present mode of constructing the riba of English merdmnt 
ships, only half the timbers are uniM, so as to constitute any part 



of an arciii every idternate couple only being connected together; the 
intarme^te two timbers being unconnect^, and resting u^n, in- 
stead of supportings the outer planking. The mode of joining the 
d^erent pieces of the same rib b also highly objectionable. It is 
by introduction of a wedge-piece, by which the grain of 
the rib pieces b much cut, and the general fabxic weakened, with a 
gireat consumption of materiab. The object of the introduction of 
these tccdpf or chocks » is to procure the curvature requbite in 

forming a rfjip, when crooked timber is scarce ; but the curve may 
be equally obtained by a different arrangement of materials, and with 
less consumption of useful timber. 

After pointing out several other defects and disadvanta^s arising 
out of the present mode of building mercantile ships, Sir Robert 
proceeds to consider the best means of obviating them. He empiaya 
shorter lengths of timber and of less curvature, consequently less 
grain-cut. and their ends are connected by cooks or dowels, instead 
of wedge pieces. In the event of a idup groimding, such a con- 
struction b much better adapted to give support and strength to the 
labric than the former. 

The advantages of this new prindpte in practice appear from a 
report of the oncers of Woolwich YaM to the Navy Board, relating 
to a comparison of the Talavera, built upon the improved construc- 
tion, with the Black Prince, constructed in the usual way. Another 
important circumstance relating to the Talavera b, that her frame 
consists of small timber, hitherto considered as only applicable to 
frigates, but which, when properly combined, may, in Sir Robert’s 
opinion, be rendered equal in strength and economy to the large and 
often grain-cut materitids used in the frames of large ships. 

Several drawings accompany this piqper, the inspection of which b 
requisite to render the furtoer details which it contains intelligible. 

0« the Milk Tusks, and Organ of Hearing of the Dugong, Ih Sir 

Everard Home, Bart. Read April 13, 1820. iPhU. 

Trans. 1820. p. 144.] 

The skull upon wliich the following observations were made, was 
sent to the author from Sumatra by Sir lliomas Stamford Raffles, 
and is tiie only perfect specimen in Europe. The milk tusks were 
first examined; and as th^ points only Were visible, one of the bony 
caufds in which the tusk b contained was laid open ; it was removed 
from its socket, and cut through lot^tudinally, when it appeared 
similar to the milk tusks of the narwhab and elephant, and like them 
dehoient in external smoothness as compared with the pemmnent 
tusks, 

'ilie nn& tusk of the dugong b p^uliar in having a i^adlow cup 
attached to its base, apparenUy for the purpose of receiving the 
j)oint of the permanent tusk as soon as formed ; end as the tnilk tusk 
advances in the act of being shed, the other maybe directed for- 
wards in the same course, which differs from tliat in which it feet out. 
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The milk ttwks of the dugong have hitherto been miitaken far its 
permanent tmdks, the appearance of which is nnknown* since no fulL- 
mwn skuh has hitherto been examined* The grinding teeth differ 
nrom those of any other known animal ; ^ey consist of a double 
cOne, the external crust of which is not enamel, end covers an in* 
terior harder coat ; the bulk of the tooth consisting of soft ivory, so 
^at in wearing down, these tee& will be farmed into a concave ear* 
face. 

The organ of hearing presents a peculiarity, says the author, un* 
known in any other tribe of animals ; the m^eus and incus beihg 
fastened to the sides of the tympanum by a bony substance extend* 
ing across the intervening space ; the stapes is opposed to, but not 
connected with the foramen of the incus ; the handle of the maJlemi 
projects in the centre of the circle over which tl^ membrana tym-- 
pani had been spread, so that in the perfect animal it is dpubtiess 
attached to the centre of the membrane. 

The habits of the dugong being allied to those of tlie hippopota- 
mus, Sir Everard was induced to examine how far this peculiarity of 
structure might exist in the latter animal ; it Is, however, perfectly 
different, the ossicula in the ear of the hippopotamus being separate, 
and readily dropping out of the cavity of the tympanum. The ossi- 
cula of the hippopotiunus are small compared with the sixe of the 
animal ; but the cochlea makes two turns and a half, which is un- 
common. The semicircular canals present no apparent peculiarity. 
In the dugong the semicircular canals are extremely small, as ia tdie 
cochlea, which only makes one turn and a half. 

The peculiar bony union of the ossicula of the ear with the akull 
renders it probable that this animal is more indebted far its hearing, 
tlian any other that lives in the water, to the vibrations received by 
the bones of the skull being communicated to the ossicida, and thence 
to the cochlea and canals, 

Vppn the different Qmliim of the Alburnum of Bjmnqjind Winter^ 

felled Oak Trees, By Thomas Andrew Knight, Esq, F,R^, Head 

April 20, 1820. [PAi/, Tram, 1820, p. 156,] 

It has long been believed that oak timber felled in winter is su- 
perior to that felled in spring \ but the cause of the superiority has 
not bem in<iuired into, and the practice of winter-faili^ has been 
discontinued, in consequence of the superior value cf the spring 
baric*. 

In the j^ring of 181 7t the author selected two oak trees, not quite 
a century (dd, and growing near each other : the one was bmed 
and suffered to remain standing; the other felled, and being im- 
mediately stripped ef hark, was placed in a ritimtian protected from 
sun and rain* 1^/ fallowing December, the other tree, still alive, 
was cut down, pla^ in riie same situarion, and pieces ciifeachy from 
parts, were aifajacted to the faHoWing experiments, at differ- 
ent subsequent pe^ods* 
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The epedfic mvit^ of the spring-felled alhuniuixi was 0*606 ; that 
of Uie wintf^r^foUed, 0*565. Eqw blocks of each alburnum were 
into thin pieces; and, when perfectly dry, suspended in a 
diszxip room for ten days. One tbousai^ grains of the albumum of 
spring-felled tree gained 162 grains, tmd of the winter-Med 145; 
so that there is an obvious difference in the properties of the two ; 
mid Mr. Knight doubts not, by taking the bark off in the spring, and 
not felling the tree till winter, that the timber would be materially 
improved. He also thinks that these observations are applicable to 
the heart wood as well as to the alburnum, though he has not at 
present any very conclusive evidence to offer on that subject. 

On the Mode of Formation of the Canal for containinp the Spinal 
5forroic, and on the Form of the Fine {if thfsy deserve that name) of 
the Proteo-Savrus. By Sir Everord Home, Bart. V.P.R.S. Head 
May 4, 1820. [PhU. Trans, 1820, p. 159.] 

. The structure of the vertebrae of the Proteo-saurus is intermedmte 
between that of the lizard tribe and cartilaginous fishes, and they have 
so close a resemblance to the vertebrae of the shark, as often to have 
been mistaken for tliem. They ore composed of bone, and have a 
body and canal for the spinal marrow, and a process for the attach> 
ment of muscles ; but the body is made up of one piece, while the 
spinal process, and two lateral branches which belong to it, are made 
up of another; between these there is no union but a species of joint 
peculinr to themselves ; the hole in tlie middle thus formed appears 
imusually small. 

In tlie specimen from whmh the above description is taken, there 
is also a fore foot, paddle, or fin,— for it is difl^ult to say which it 
should be called, — and which, though not quite perfect, is more so 
than in any other extant s|>eciman. It presents nothing like the 
thumb or claw for laying hold, which distinguishes the animals that 
occasionally iuliahit the sea, andveome ashore to lay eggs or deposit 
young. If it be called a fin, it is to be understood as mode up of 
bony materials, tlie joints of which are extremely numerous, so that 
it may iiossibly perform the same o^ce. 

Ail mustrarive drawing accompanies this paper. 

Borne Feperiments oa the Fungi which constitute the Colonring Matter 
of the Red Snow discovered w Be^*s Bay. By I>Vancl8 B^er, Msg. 

In a letter addressed to the Right Hon, Sir Joseph Banks, 
Bart, G C,B. P.R S. S^c. SfC. Head May 11. 1820. (PhU. THns. 
1620, p. 165.] 

To ascertain whether the fungi mentioned in the title of thk pa- 
per vegetate in the snow, Mr. Bauer put a small portion of them ii^ 
a phkr filled with compressed snow, and placed open nir in a 

N.W. Hsjiect. In fifty-two hours had farmed a red sed^^ 
and the snow being thawed the tvater was poured off, and a jPiresli 
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portimi added bm bei^Dre. hx two day* the mee* of luiifi wu reieed 
im iitUe pyremldst which gradually increMed in hi^ht, ao a* nearly 
to fill the {diial, and oooupied the cells of the maae of toe. A thaw 
ti0«r ocmtizmed for some time, end the fdngi fell to the bottom of the 
water in the phial, where they occupied ^ut double their original 
bulk, having sustained an increase to that amount during their vege» 
tation in the ice and snow. 

In water these fungi appear also perceptible of vegetation, but 
they produce new fungi of a green instead of a red colour. By ex- 
posure to excessive cold the primitive fungi are killed, but their seed 
stiU retains vitality, and if immersed in snow regenerates new fungi, 
generally of a red colour. The author thinks tliat snow is undoubt- 
edly tlie native soil of these fungi. 

This paper is illustrated by a drawing, showing the original ap- 
pearance of the fungi in the enow water from Bafiin^s Bay, and their 
gradual increase in the phials, as described in this abstract. 

Some Account of the Dugong. Bg Sir Thomas Stamford HaiHes, 
Gotfernor of Sumatra, Communicated in a Letter to Sir Evetard 
• Home. Bart, V,PM.S. Head May 18, 1820. IPhif. Trane, 1890, 
p. 174.J 

The form of the Dugong resembles that of the common Cetacea. 
The skin is smootli and thick, with a few scattered hairs, and the 
head small in proportion, with two short tusks projecting from the 
extremity of the upper jaw. The place of the incisors is subatituted 
by the rough bristly surfEUies of the palate and jaws, which enable 
the animaT to browse upon marine vegetables. There iue twelve 
cylindrical moLares, with fiat crowns, llie aperture of the ears is 
remarkably small. There are no dorsal or ventral fins; but the place 
of the anterior extremities is supplied by fins, which, however, are 
not capable of supporting the animal when out of water. 

Upon dissection, the skin was found three quarters of an inch 
thick. The stomach has two apj^nda^s opening into it, near tiw 
junction of the duodenum ; the intestmal canal ts long ; the liver 
has two large and two smaller lobes, one of which is tongue-shaped 
and covers the gall-bladder ; the kidneys are large, and dm ruriaary 
bladder probably capable of considerable distention; the testicles 
are idaced a litUe below the kidneys; the uredira opens in a small 
tub^e between the two lobes of Ihe glans penis. 

In the tlmox die thymus gland is lam» black, and friable ; ^the 
lunM not lobulated ; and the ventricles of the heart, beiiig separa^ 
at thm pQbts, mve it a double appearance. 

In regard to dte skeleton, the head is remarkable for the manner 
in whidi the anterior part of the upper jaw bends downwards, the 
Icnm jaw being prc^pctfrionally Uunm^ed. There are fifty-two wr- 
tshm, eighteen ribs on each aide, and the sternum is bifurcate at the 
aiw, and arriculated to the cartiiages of the upper ribs. There is 
ah pehas nor posterior extremiries, but opposite the <%hth or tenth 
vat. n. X 



lumlxuf' verUibrie are two narrow ^at bones, lodged in the fleshy one 
ob each aide. Tbe BGapula » thick, and the hameniap xadkuB. and 
vdftia. thort and atrong. 

The Hash of thia animal is delicate and juicy, resembling young 
beirf. It is only found in shallows and ii^ets of the sea, and the 
gieatest number is said to be taken during the northerly monsoon, 
near the mouth of the Johore river, in the inlet of the sea between 
Singapore island and the main ; they seldom exceed eight or nine 
Ihet in length, though they probably grow much larger, but are then 
too strong to be caxight. 


Observations on the Human Urethra^ showing its internal Structure^ as it 
I in the Microscope of F. Bauer, Esq, By Sir Everard Home, 
® Read June 1. 1820. [Phil Trans. 1820, ». 183.] 


Mr. Bauer has discovered, by the aid of the microscope, that the 
htnnan urethra is made up of two parts, an internal membrane and 
an external muscular covering ; the former, very thin and destitute 
of fibres, is thrown into folds in a collapsed state, and upon its sur- 
fiice are numerous orifices of glands ; the latter is made up of short 
interwoven fibres, forming fasciculi united by an elastic substance of 
the consistence of mucus ; these observations show the fallacy of the 
common opinion, that the lining of the urethra consists of circular 
contractile fibres, and throw a neur light upon the disease called 
Stricture; a spasmodic stricture being a contraction of a small por> 
lion of the longitudinal muscular fibres, while the others are re- 
laxed ; and a permanent stricture consisting in the exudation of oo- 
agulable lymph, in consequence of infinmmation, between the fasciculi 
w musctilar fibres and upon the internal membrane. 

After adverting to what is known respecting the structure of the 
corput spongiosum, and corpora cavernosa, the author proceeds to 
state the result of Mr. Bauer's examination of those parts. Tht cel- 
lular irtructure of the corpora cavernosa is made up of many thin 
tnembranouB plates, very elastic^ and so connected as to form a trsl- 
Bs-work, the edge of which is attached to the elastic ligamentous 
Bubstanee which surrounds them, and which forms the septum that 
•ejpiarates them, llie structure of the corpus spongiosum resembles 
tjmt of the corpora caveniosek, except that the parts are formed Upon 
m toaBer scale, and that there are no muscular fiores in its ligamentous 
elastic covering. The various details and descriptions in this paper 
illustrated by Mr. Bauer's drawings. 


Off Errors in Longitude as determined by Chronometers at Sea, 
arUif^ from the Action of the Iron in the Ships upon the Chrom- 
meters. By George Fisher, Communicated by John Barrow, 
Msg, F.BS. Read June 8. 18^. [PAi?. TVmw. 1820, p, 196.] 

The sudden alterations in the rates of chronometers, when triiesi 
on board ships, are generally ascribed to the motion of the vessel;^ hut 



ctotnutanoe# connected with the ^^ronomcters of the Doro- 
thea and Trent, during the late voyage to the North Pole, the author 
is induced to refer these alterations to other cauaea : he £:>und ^t in 
all cases the gaining rates were increased and their losing oneis di- 
minished on ship-board. That this acceleration does not arise Irom 
the ship's motion, was shown by its occurrence when the Dorothea 
and IVent were beset with ice, and when they were at anchor diose 
in shore without any perceptible motion ; nor does it s^ppear that 
change of temperature was at any time the cause of this change of 
rates. That the iron in shi|)8 becomes magnetic is shown by it* 
polarity, the whole forming, as it were, a large maptet, having its 
south pole on deck and its north pole l)elow. The inner rim of the 
balance of chronometers, which is made of steel, will, therefore, be 
liable to magnetic action, which will be sufhoient to Cause a very 
sensible alteration in tlieir rate of going. 

Mr. Fisher concludes this communication with some occfount of 
experiments on the action of magnets upon chronometers placed in 
various positions with respect to their bonces, by which it appears 
that an acceleration in these cases always ensues. It also appears 
probable, he observes, that the force of the balance spring is affected 
by the same cause, since chronometers in which they are made of 
gold, though more difficult to adjust, keep better rates at sea than 
others. 

An appendix, containing tables of rates furnished by Mr. ColenMin, 
is annexed to this paper. 

An Account of « New Mode of performing tke High Opertttion for the 

Stone, By Sir Everard Home, Bart, V,P.E.S. Head June 15, 

1820. [iP4i7. 1820, p. 209.] 

The method of removing a stone from the bladder, which is de* 
tailed in this oommunication, is as follows : — An incision is made hi 
the durection of the linea alba, beginning at the pnbes, and lour 
inches long, down to the tendon. The Unea alba is thetn pieroed 
dose to the pubes, and divided to the extent of three incli^. A 
sSver ea^eter is now passed into the bladder ; and its point being 
felt through the wound in the tedus of tire bladder, a stikt is 
forced through iti followed by the end of the catheter. The srikt is 
then Withdrawn, and the opmiing through the fondus of the bladder 
exdargi^d towards the pubes by a probe-pointed bistoury. The ca- 
theter is then Wlth^wn, and the stone removed. A ffexible 
catheter is lastly introduced, by whicli the urine passes off. ihe 
auhject of the sHtove (^ration was a lad sbeteen years of age. £u 
ttm the wound of the Madder heated, and he made water fire(a|y 
hy the urethra. The stom^ was very rottih, and about an onnoe in 





A Sketch of an Anafyeie and Notation applicahU to the £etimation of 
the Value of L^e Contingencies, By Benjamin Gompertz. Eeq, 
FMX Read June 29, 1820. iPhil Trans. 1820, p, 214.] 

.lif r. Gompertz begins by establishing a system of notation intended 
to avoid uimeceseary repetitions and circumlocution, and proceeds to 
i^»ply his abbreviated expressions to a more accurate determination 
of the value of a number of joint Uvea, according to any given tables 
of mortality, than can be obtained by the common approximations. 
He afterwards investigates the probabilities of the survivorship of 
two persona of dilFerent ages, who were known only to be living at 
one time and dead at another, which, within certain limits, are sup* 
posed to be equal : and he inquires into the conditions of mortality 
that would be requisite in order that this proposition should be accu- 
rately true. He then applies his method to the problems which have 
been solved by Mr, Morgan in the Philosophical Transactions, and 
copied by Mr. Bmly in his work on Assurances, relating to some 
conipUcated contingencies and survivorships on different suppositions 
respecting the decrement of Ufe, employing various integrations, 
summations, and approximations in this elaborate inquiry, but with- 
out obtaining any results which it is possible to specify in an abstract, 
as giving a general Idea of the nature of his improvements, without 
entering into forms of expression directed almost as much to the eye 
as to the understanding. 

On the Measurement of Smnodon, by the Thermometrical Barometer. 
By the ReiK F, J. H. WoUastoa, B.D. F.R.S. Read June 29, 
1820. IPML Trans. lS20,p. 295.] 

After adverting to the statements contained in his former paper 
upon the use of above-mentioned instrument, and giving oertidn 
taUes requisite for determining the necessary corrections arising out 
of the want of uniformity in the variations of the boiling tempera- 
ture of water at certain eWatlons, the author details the means 
which he resorted to for estimating the height of Snowdon by this 
instrument, and compares his results with the trigonometric^ and 
barometrical measurement of General Roy, 

*rbe height, as obtained by the thermometric barometer, properiy 
corrected ftom the north end of Gamarvon Quay to the summit, is 
3d46'25 feet. General Roy*B trigonometrical measurement mvaa 
3355*4 feet, and barometrictdly 3548*9 feet. Daring this visit to 
Qumarvon, the author also took the opportunity of iUK!ertaiiuiig« by 
the same means, the height of Moel Blio, also measured by Getmral 
Hoy. He makes it 2350*55 feet, while General Hoy's trigouame^- 
Cil xneasurement mves 2371 feet, and the barometer 2391*8 hat. 
Ibis discordance, me author ^inks, may be referred to ^ md«hsis|d- 
nate form of Moel BUo rendering the point of observatioa lees definite. 

Archdeacon Wollaston concludes this papter with a descriptiem of 
some improvements in the construction of this instrument. 
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Oh S^nds Inaudible by certain Ears, By William Hyde Wolketbii, 
P,R.B, Read June 29, 1820. [PhiL Trans, 1820,;). 806,] 

!n this communication the author deecribes a peculiar insenail^ty 
to certain sounde in the ears of persons not otherwise deaf, which 
he was led to observe by trying different modes of lessening the 
sense t>f hearing in himself j when he found, that by closing the 
nose and mouth, and expanding the chest, the membrane tympani, 
thrown into a state of tension by external pressure, made the car 
insensible to grave tones, without affecting the perception of sharper 
sounds. In this case the ear was insensible to all sounds below F 
marked by the bass cliff. 

In the natural healthy state of the ear, there seems to be no limit 
to the power of discerning low sounds ; but if we attend to the 
opposite extremity of the scale of audible sounds, and with a series 
of pipes, exceeding each other in sharpness, examine their efFects 
successively upon the ears of different persons, we shall find con- 
siderable difference in their powers of hearing them, and see reason 
to infer that human hearing is more confined than has been supposed. 
Dr. Wollaston’s attention was caUed to this circumstance by finding 
a person insensible to the sound of a small organ pipe, which, with 
respect to acuteness, was far within tlie limits of his own hearing. 
By subsequent examination, this person’s hearing was found to ter- 
minate at a note four octaves above the middle B of the pianoforte. 
Other cases of the insensibility of the ear of certain persons to high 
sounds are next adverted to ; such as to the chirping of the grass- 
hopper, the cricket, the sparrow, and the bat; the latter being 
about five octaves above the middle E of the piano. The limit of 
the author’s own sense of hearing is at about six octaves above the 
middle £ ; and, from numerous trials, he is induced to think tlmt, 
at the limit of hearing, the interval of a single note between two 
sounds may be sufficient to render the higher note inaudible, although 
the lower one is heard distinctly. 

The range of human hearing includes more than nine octaves, the 
whole of which are distinct to most ears, though the vibrations of a 
note at the higher extreme are 600 or 700 times more frequent ^an 
those which constitute the gravest audible sound ; and as vibrations 
incomparably more frequent may exist, we may imagine, says the 
author, that animals like the GryUi, whose powers appear to com- 
mence nearly where ours terminate, may hear still sharper sounds, 
which we do not know to exist ; and that there may be insects hear- 
ing nothing in common with us, but endued with a power of exciting, 
and a sense that perceives the same vibrations which constitute our 
ordinary sounds, but so remote that the animal who perceives them 
may be said to possess another sense, agreeing with our own, soldy 
in medium by which it is excited, and possibly wholly unaffeetedL 
by those slower vibrations of which we are sensible. 
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Pmik^Utrt the Amtomy tf the Xhtgong* mtmAed it$ « 

jdmeiU to Sir T* S. Ktifles^s Account ^ that Aninu^* Sir 
Everard Home, Bart. F.B.S. Bead June 29, 1820. [FAil. Iran*. 
1620, 815.] 

The object of thin communicatioa is to complete the anatomic^ 
deocnption of the Du^ng, already presented to the Society by Sir 
l^omas Stamford Rafdes, who has sent the author a young female 
animal entire, together with the viscera and skeleton of a male, 
Drawix^ representing the external form of the animal, and of its 
several parts, are annexed. Sir Everard particularly describes the 
peculiar structure of the stomach of this animal, which differs from 
dl others, end is so complex that description is scarcely intelligible 
without the aid of a drawing. In some respects it resembles that of 
. the whale, the peccari, hippopotamus, and beaver ; at least it con- 
tains parts met with in the stomach of those tribes, but the parts are 
differently situated. 

Oil the CompreesibilUy of Water. By Jacob PeBdns, Esq. Comma- 
mcated by the late Right Hon. Sir Joseph Hanks, Bart. G.C.B. 
P.R.8. Read June 29, 1820. [PAi7. TVans. 1820,;?. 824.] 

A hollow and water-tight cylinder, 3 inches in diameter and 18 
inches long, with a rod five sixteenths of an inch diameter, sliding 
through a studing box at one of its extremities, and having u|>on it a 
fiexibic ring, placed just above the stuifing box, was filled with water* 
and put into a cannon of suiEcient dimensions, fixed vertically in the 
earth, with its touch-hole plugged, and its muzzle about 18 inches 
above ground. A strong cap was firmly^ secured upon the mouth of 
the ciumon, with a small forcing pump tightly screwed into its centre. 
There was an aperture secured by a valve, one pound pressure upon 
which indicated an atmosphere. Upon forcing water into the cannon, 
it was found that when the instrument contained within it, called by 
the author a Piezometer, had suffered a pressure equal to a hundred 
atmospheres, the position of the ring upon the piston indicated that 
it had been forced Into the cylinder to a depth of eight inches, show- 
ing that the water had suffered a compression of about I per cent. ; 
the same effect was produced by sinking the piezometer to a dep^ 
of 500 fathoms in the ocean. Upon sinking a stroi^ empty bot^e, 
well corked and tied down, to a depth of 800 fathoms, the neck 
onl^ was found remaining upon the line ; fnim the appeaiance of 
wh^ it was evident, that a quantity of water, sufiicient to fill the 
bottle, had at that depth been forced tlurough the cork and its oo- 
verittgji, and that the water expanding during the drawing vqg of the 
bottle had broken it. 

It appearh^ to the author that the original indicstion of the pie- 
zometer was rendemi erroneous by the collapsing of the leather npou 
the rod under such great pressure, he employed a modificn^on of the 
instrument, in which a vtuve was used aa a substitute for the piston. 
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th« <7liiider bding flattened ao as to yitid to the expansion of the 
water forced in. By weighing this instrument full of water, before 
and after it had been submitted to the pressure, the quantity of water 
forced in was ascertained; whence it appeared that under a pressure 
of 326 atmospheres, the water had sustained an increase of 3^ per 
cent. In a future communication the author presses to detail the 
results of a new set of experiments on the compressibility of water# 
which he hopes will be susceptible of greater precision. 

A$ironotnical Observations. By Stephen Groombridge, Esq. FEM. 

Read June 29, 1820. [PhiL Trans. 1820, p. 330.] 

In the present improved state of astronomical observations, it is 
material to possess the readiest and most accurate means of flnding 
the apparent time. The right ascension of certain fixed stars havix^ 
been precisely obtained relatively with each other, and with the equi- 
nocti^ points during the course of mariy years, affords the direct 
method of ascertaining the right ascension of the mid-heaven ; hence 
the convenience of having the corrections of these stars in the form 
of tables, that the same may be taken out at one view with the ar- 
guments of the sun’s longitude, and of the moon’s node. For this 
purpose the mean diurnal motion is adapted to the longitude of the 
sun, os found in the Nautical Almanac, at the time the star passes the 
meridian. The mean epoch is reduced to the vernal equinox less 
four seconds, in order to render the corrections additive ; which, being 
an univemal period, the same applies to all parts of the world. To 
these tables Mr. Groombridge has subjoined some observations of 
the planets at and near the opitositions ; also of the solstices of the 
last two years, and of the comet of 1819. 

On the Black Rete Mucosum of the Negro, being a Defence against the 

Scorching Eject of the Sun* s Rays. By Sir Everard Heune, Bart. 

F.R.S. Read November 9, 1820. [Phil. Trans. 1821, p. 1.] 

The use of the black rete mucosum of the negro is a subject which 
has firuitlessly engaged the attention of the physiologist. The author's 
mind was direct^ to this inquiry by the circumstance of a silver fish 
having its back scorched in consequence of the removal of some trees 
whidb^diaded the pond in which it lived; this recalled to Sir Bverard’s 
recollection the circumstance of his having suffered severely from Ihe 
scorching sun of the tropic, upon parts of the body protected from 
thie direct ntys of the sun by thin wmte linen, and led him to suspect 
that the noxious effects were derived not, as has commonly been su^ 
posed, fitnn the mere heating power of the sun’s rays, but from im 
joint agency of heat and light : he therefore made certain experi*- 
xnenls* detsBed in this paper, which show that the face and h ands 
msif ^ ex|KMed to a tamperature of 100^ to 120°, without producing 
paia, promed light be exeduded ; bat that if the aame, or evra an 
mfisrioT degjee of heat, be |woduced by^e direct Kght of the sun, it 
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ftcorohcv Mxd 'elcyat«« the cutlck in blister« j thi* effect ie prevented 
by coveiing the hand or face with thin black kereeymerei and the 
•ame purpose is attained by the black rete mucosum of the negro. 
In thm cases persphration comes on, which it does not in the former, 
and the surface, ^ough actually hotter, is uninjured. 

Nature has provid^ a similar defence from the injury of light, by 
fdacing a black pigment at the bottom of the eye of those animals 
who are exposed to the intensity of the sun's rays ; whereas in the 
inhabitants of shady and dork situations the pigment is either pale, 
or altogether wanting. 

The author concludes this paper by ascribing the beneficial effects 
which he has shown to result from the block matter in the negro's 
skin, and at the bottom of the eyes in certain animals, to the power 
which black surfaces possess of converting the radiant matter of 
sun into sensible heat. 

On the Mfugnf tic Phenomena produced by Electricity. In a Letter from 

Sir Humphry Davy, Bart. F.RM. foW. H. Wollaston, M,D. P.R.S. 

Head November 16, 1820. [PAi7. TVwn^r. 1821, p. 7.] 

In repeating the experiments of Oersted, Sir Humphry found that 
with a voltaic battery of 100 pair of 4-inch plates, the south pole of 
a magnetic needle placed under the communicating wire of platinum 
(the positive end of the apparatus being on tlie right) was strongly 
attracted by the wire, which was shown to be itself magnetic, by its 
power of attracting steel filings, and of communicating permanent 
magnetbm to steel bars attached to it taransversely, while aimilatr bara 
placed parallel to tlie wire were only magnetic during its connection 
with the voltaic ap]mratU8. The actual contact, "however, of the steel 
wire with that of platinum, or other metal forming the voltaic con- 
ductor, is not necessary, for magnetism was communicated to a 
needle placed transversely to it, but at some distance. 

Sir Humphry Davy next details some experiments, showing that 
the mi^nctic power is proportionate to the quantity of electricity 
passing through a given space, without any relation to the trans- 
mitting metal ; and that the finer the wires, the stronger their mag- 
netism. He found an analogous effect produced by the discharge of 
a Leyden j>hial through a wire ; and by passing the discharge of a 
Ley^ battery of 17 square feet through a silver wire, with a steel 
bar transversely attached to it of two inches in length, the latter be- 
came powerfully and permanently magnetic. The same effect was 
produced at a ^stance of five inches through air, water, atnd even 
thitr^h Ihick plates of glass. 

When severid wires parallel to each other form port of the same 
circuit, each becomes similarly magnetic to the single wire ; and the 
opposite sides of such wires are in tfifferent magnetic states, and cosh 
scquently attract eateh other. By arranging two voltaic batleriea 
paianel to each bther, the nositive end of the one bdrig-oppo^te to 
the negative cud of the omer, and trattsmitting their dectridties 
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thromgh two wires, such wires repci each other, because their op* 
pesite sides are in simiiar magnetic states* 


A Communication of a singular Fact in Natural History. By the Bight 
Honourable the Earl of Morton, F.RE. In a Letter addressed to 
the Fresident. Read November 23, 1820. \PhiL Trans. 1821, 

p. 20.] 


Being desirous of domesticating the Quag^ in this country, 
"tjordsbip endeavoured to procure some indi^uduals of that sp e c ieSj 
but being disappointed in obtaining a female, an attem^'^^w 
to breed from the male^nd an Arabian chestnut mard^ flie i^ult 
was a female hybrid, hve years oli^and showii^ her mixed 
origin both in form and colour. ^ 

The Arabian mare has since been bred from, by a black Arabian 
hors^ and tlie produce, namely, a two year old fillyZguad a year old 
c^^ough in most respects fine specimens of the Arabian breed; aS^ 
marked with certain stripes and lines belonging < oiiclmi s^ty to the 
Quagga : the manes are especially unlike those of the Arabian breed. 
It is a «tnkingfe^j)haerKe8_.iii« Lordship, that so many features not 
'l^ionging lo dam, should i ^ gNws successive instances be trans- 
ferred by her to the progeny of a sire who has them not. 

Particulars ofa Fact ^early similar to that related by Lord Morton, 

a L 0t 4 mfm gm Daniel Giles, Esq. 

Ig a Or A PAtL TWiwg.,1821. p. 23.1 


In the litter of a black and white sow, by a boar of th/wild breed, 
the chestnut colour of the boiur strongly prevailed ; a second litter 
from the same mother, by a boar of a very different breed, retained 
many peculiarities of the wild breed ; and even in a tliird litter the 
chestnut colour was to a certain extent evident. 


77ie Croonian Lecture. Microscopical Observations on the following 
Subjects. On the Brain and Nerves ; showing that the Materials 
ef which they are composed eadsi in the Blood. On the Discovery 
of Vaivts i« the Branches of the Vos breve, lying between the VUious 
and Muscular Coats of the Stomach. On the Structure of the Spleen. 
By Sir Everard Home, Bart. V.P.R.S. Read December 7, 1820, 
[PhB.Tram.mhp.25.'] 


By a imoroscopic examination of the retina and optic nerve, Mr. 
Bauer found them to consist of globules of •r'eW to ToVir cd an inch 
diameter, imited by a txansparent viscid and coagulalde gelatinous 
frtttd : the brain alsOi> according to the same observer, consists of the 
same globules, united by the viacid jeUy, and forming a fibrous ar- 


describing 
of brain, Sir 


the peculiarities In texture of the different pa^ 
vera^ adverts to the circumstance of lymphatics 



never having been found in that and showa that the veins are 
supplied witli valves, and perform odSoe of absorbents, carrying 
their contents into the superior longitudinal sinus, which appears 
rather to be a reservoir than a vein, for the fluid that passes through 
it is not simply circulating blood, but containB the colouring matter 
in a decompose state, and is black as ink. 

There can be little doubt, says Sir Everard, that the communica- 
tion of sensation and volition is more or less dependent upon the 
viscid mucus which links tlie globules of the brain and nerves toge- 
ther ; be then proceeds to show its existence in the blood, and that 
it is the medium by which the colouring matter is attached to the 
surface of tj^e red globules. It would appear therefore, continues the 
author, tliat the prineijm! materials of which, the body is composed 
are^oUnd in the blood, with the exception of fat ; fat, however, is 
found in the blood of the skate and salmon, and perhaps it united 
with tlie aUtali in human blood. 

Sir Everard next details the result of his examination of the veins 
of the coats of the stomach, and of the vasa hrevia, which are idso 
supplied with valves, and which act the part of absorbents. In tracing 
these veins towards the cavity of the stomach, they became indistinct 
just as they entcrctl the vilU. * 

Tins paper concludes with some observations respecting the struct 
ture and uses of the spleen, from which Sir Evemrd concludes that it 
is a reservoir to receive the superabundant scrum carried into the 
circulation from the stomach into the splenioi vein ; and not only of 
the serum, but of the coagulable lymph, globules, soluble muctui, 
and colouring matter, which are carried to the thoracic duct when 
wanted. 

0« 7\co New Compounds of Chlorine and Carbon, and on a New Com- 
pound of Iodine, Carbon, and Hydrogen. By Mr. Faraday, Chemimt 
Assistant in the Royal Institution. Communicated byVI.T. Braude, 
Nsg. Sec, R.S. and Prof. Chetn. R.I. Read December 21, 1820, 
[FAi7. IVaaif. 1821./>. 47 ] 

After some general observations respecting the action of chlorine 
upon compounds containing carbon, and more es])ecially upon car- 
buretted hydrogen gas, Mr. Faraday details the processes by which 
he succeeded in obtaimng two binary compounds ol carbon and chlo- 
rine ; the first, which he calls peretdoride of carbon, was formed by 
exposing the triple compound of carbon, hydrogen, and chlorine, 
with excess of chlorine, to the opney of the direct solar rays ; mu- 
liatic acid was formed, and a white crystalline compound at the same 
time generated. The author next describes the method of purifyhig 
this compound, and details its properties, which arc briefly these 
forms crystals, which appear to ri^t from a primitive octahedron ; it 
does not conduct electricity ; it is slowly volatile, like camphor, at 
common temperatures, lasing at 320^. and boiling at It is not 
easily combustible ; but when retained in the flame of the lamp, 
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piodocfw a red flame, with the forxK|ation of xauhatic acid; it is in- 
soluble in water, and readily soluble in alcohol, ether, and oils ; and 
nearly insoluble in acids. When heated with several metallic perox- 
ides it is decomposed with the production of carbonic acid, aad;^a 
metallic perchloride. 

Tbe author describes several experiments made with a view to 
ascertain the })ro[)ortioug in which the carbon and clilorine exist in 
this compound, from which it appears, that as one volume of oleflant 
gas requires five volumes of chlorine for its conversion into muriatic 
acid and this new chloride, and as four volumes of muriatic acid are 
formed, so three volumes of chlorine must unite to two of carbon to 
form the solid chloride. 

When this perchloride is passed through a red hot tube chlorine 
is evolved, and a liquid compound of carbon and chlorine is obtained, 
which assumes the form of a vapour at 170°, and wliicb, like the 
former, is insoluble in w'ater, but soluble in alcohol and ether, and 
bums with the same phenomena as tlie solid chloride. 

The results of the autlior's analytical experiments upon this fluid 
compound, induce him to regard it as consisting of one proportion of 
each of its elements. 

By exj) 08 ing the vapour of iodine and olefiant gas to the sun’s 
rays, Mr. Faraday obtained a colourless crystalline compound, diffi- 
cultly combustible, but decomposable at a high temperature, of a 
sweet taste and aromatic odour, and composed of iodine, carbon, and 
hydrogen. He has not yet succeeded in forming a binary com- 
pound of carbon and iodine, though his ex]>erimenta leave little 
doubt of the existence of such a compound, and of the possibility of 
forming it when aided by a bright sunshine. 

An Account of the Comparison of various British Standards of Linear 

Meamre. By Captain Henry Kater. F.R.S. 8fC. Read January 

18, 1821. {Phil Trans. 1821, ja. 75.] 

Hie Commissioners of Weights and Measures having recom- 
mended, for the legal determination of the standard yard, that em- 
ployed by General Roy in the measurement of a base on Hounslow 
Heath, as a foundation for the trigonomotrioal operations that have 
been carried on by the Ordnance throughout the country, it became 
ineoessary to examine the standard to which the report alludes, with 
the intention of subsequently deriving from it a scale of feet and 
inohes- 

Tbia standard consists of an iron bar, 20 feet long, described by 
Captain Kater, in which gold points are inserted, at the distance of 
40 inches from each other, from a standard scale of Mr, Ramsden’s, 
which was declared siinilar to that of General Hoy, and also to that 
of the Hcyal Soci<^ ; but on examining^ these sc«^s, Captain Kater 
asceainin^ the existence of material dmerences between them ; and 
b^ng aware of the existence of other standards of high authority, he 
procured and compared them. 
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The author then detail# at length the methods by which he 
effected these comparisons, and gives tables of the VanoUs mettsure- 
ments, which ore afterwards comprised in the following abstodt, 
taking Colonel 1,/ambton’B standard, used in the survey of India> as 
the point of departure, in consequence of its being the shortest. 
Oaptmn Kater finds the excess on 36 inches to be as follows : — 


Sir George Shuckburgh's standard + 000642 

Bird's standard, 1760 + 000659 

General Roy’s scale + 001537 

Royal Society's standard + 002007 


Ramaden’a bar, used in the trigonometrical survey + 003147 
The author then proceeds to investigate the effect of these differ- 
ences on the figure of the earth, and arrives at the conclusion, that 
the comparison given in the abstnict of Colonel Lambton’s paper, 
in the Philosophical Transactions for 1818, namely, -rtf'k'irr should be 
mfhrTi winch agrees very nearly with the deduction of M. Laplace 
from the lunar irregularities ; witli the result of Dr. Young's inves- 
tigation, by a comparison of the mean with the superficiM density of 
the earth ; and with the conjecture hazarded by the author, from 
the compression given by the experiments on the length of the pen- 
dulum at Ihist and Portsoy. 

An Account of the Urinary Organs and Urine of Two Spedes of the 
genus Rana, By John Davy, M,D. F,R,S, Read January 18, 
1821. [PkiL Tram, 1821,p. 95,] 

I'he species of the genus Rana, adverted to in tlic title of this 
paper, are the Rana ^auriaa, or bull frog, and Uie Bufo fuscus, or 
brown toad. 

llie kidneys of the bull frog are iobulated, and the ureters termi- 
nate in the rectum, between the orifice of the bladder and the anus ; 
the bladder is large, and its orifice well calculated to receive the 
urine as it flows from the ureters, its escape from the rectum being 
prevented by the sphincter muscle of the anus. In the brown toad 
the ureters have an analogous termination ; but the bladder when 
distended resembles two oval bags, freely communicating just over 
the symphysis pubis, to which they are firmly attached. 

The urine of the bull frog is without action on vegetable colours, 
and contains urea, with traces of sea salt and a little phospl^&e of 
lime. 

The autlior concludes this paper with some remarks relative to the 
dissimilarity of the urine in animals, whose diet is similar, and con- 
siders the natiire of that secretion as depending rather upon the in- 
timate and invisible structure of the kidney than upon the kind of 
food which they consume. The brown toad and the lizard bo^ live 
upon dies, but their urine is very different; the parrot cats v^atables 
only, and the snake feeds exclusively upon animal matter, yet in 
them the urinary secretion is in all main [mints alike, -uric acid ]^ng 
the predominant ingredient in both. 
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An Account of a Micrometer tnade of Rock CrwtaL By G. DoUond^ 
F*R.S, Read January 25, 1821- [PA*/- Jhnw. 1821, 101.] 

Tlie author's object in this communication is to describe a more 
simple application of rock crystal to the purposes of micrometrical 
measurements in telescopes than any hitherto adopted. His im- 
provement consists in the substitution of a sphere of rock crystal, in 
place of the usual eye -glass, by which the trouble of angular cutting 
is done away, it being only necessary to form the lens of a proper 
diameter for the focal length required. 

Another advantage obtained by Mr. Dollond^s micrometer is that 
of being able to take the angle on each side zero without reversing 
the eye tube ; and also of taking intermediate angles, by moving the 
axis in which the sphere is placed ; and, thirdly, it possesses the pro- 
perty of an eye tube not intended for micrometrical measurement, 
for when the axis of the crystal is parallel to that of the object 
glass, only one image is formed, and that perfectly distinct. After 
adverting to some other advantages resulting from this improvement, 
Mr. Dollond proceeds more particularly to describe the contrivance 
by reference to an annexed drawing. 

The Bakerian Lecture. On the best kind of Steel and. Form for a 
Compass Needle, By Captain Henry Kater. F.H.S, Head Feb. 1, 
1821. [PAi7. Trans, 1821. p. 104.] 

On the return of the first expedition from the discovery of a 
North-west Passage, the compasses were reported to have become 
nearly useless, from the diminution of the directive force consequent 
upon the near approach to the magnetic pole. The azimuth 
compasses on that occasion being of the author’s invention, he was 
anxious that the second expedition should be furnished with instru- 
ments combining the utmost power and sensibility ; and was con- 
sequently led to the researches, the mode of conducting which, with 
their results, form the subject of this lecture. 

In respect to the best materiel for the construction of compass 
needles, Captain Kater found that clock springs made of sheer steel 
were capable of receiving the greatest magnetic force, and that in 
forming the needle it should be exposed as little as possible to heat, 
by which its capability of receiving magnetism is diminished. 

The form best adapted for the needle is the pierced rhombus, of 
about five inches long and two wide, and it should be tempered by 
previous hardening at a heat, and then softened from the middle 
to abot^ an inch from each extremity, by due exposure to heat, so 
as to dissipate the blue colour- The polish of the needle appears to 
have no efiect upon its magnetism; but in tlie some plate of steel, of 
size of a few square inches only, portions were found varying 
eaaosidmhly in their power of receiving magnetism, though not ap- 
parently dinering in o^er respects- 

best mode of communicating magnetism to a needle appears, 



from Captain Kater^s experiments, to consist in placing it in the 
magnetic meridian, joining the opposite polos of a pair of bar mag- 
nets, (they being in the same line,) and laying them flat upon the 
needle, with their poles upon its centre ; then, having elevated the 
distant extremities of the magnets, so that they may form an angle 
of about 2® or 3® with the needle, they are to be drawn from me 
centre to its extremities, carefully preserving the same inclination ; 
and having joined the poles of the magnets at a distance from the 
needle, the operation is to be repeated ten or twelve times upon each 
surface. 

In needles from five to ei^ht inches long, their weights being 
equal, Captain Kater found their directive forces nearly as the lengths; 
but in needles of nearly the same length and form, the directive force 
is as the mass, and not dependent upon tlie extent of surface. 

Lastly, the author ascertained that the deviation of a compass 
needle, occasioned by the attraction of soft iron, depends, as Mr, 
Barlow has advanced, upon extent of surface, and is wholly inde- 
pendent of the mass ; excepting that a thickness of the iron, amount- 
ing to about two tenths of an inch, is requisite to the complete de- 
velopment of the attractive energy. 

Notice respecting a Volcanic Appearance in the Moon. In a Letter ad- 
dressed to the President. By Captain Henry Kater> F.R.S. Bead 
February 8, 1821. IPhii, Trans. 1821, p. 130.] 

Iliis volcano was first observed by Captain Kater on Sunday the 4th 
of February, the moon being then two days old, with a Newtoniah 
telescope of 6^ inches aperture, and a power of 74. llie position of 
the volcano is shown in an annexed drawiifg ; its appearance was 
that of a small nebula, subtending an angle of 3 or 4 seconds, and 
its brightness very variable. 

It was again observed on the evenings of the 5th and 6th, but w4s 
then more faint, though occasionally exliibitiug the appearance of a 
luminous point, like a star of the 6th or 7th magnitude. CapUin 
Kater thinks that the distance of the volcano from the edge of the 
moon was about one tenth of her diameter ; and the angle which it 
formed with a line joining the cusps on the last-mentioned evening, 
was about 50^. On the 7th it was scarcely visible, in consequence, 
probably, of the increased light of the moon. 

A Further Account of Fossil Bones discovered in Caverns inclosed in 
the Lime-stone Rocks at Plymouth. By Joseph In 

a Letter addressed to Sir Bverard Home, Bart. V.P.R^. Bead 
February 8, 1821, (PAtV. 1821, p 133.] 

These bones were found not far from those prewusly describedl 
by Mr, Whidbey, and in a similar sitnation ; the cama en- 
tirely inclosed in the surrounding rock, and withouf.llie 
appearance of any communication ever haring existed with the sur- 
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lace. There were no stalactites in this cavern, as there generally is 
in those which contain no bones, and it was perfectly dixy and hree 
from rubbish. 

From a note annexed to this letter by Sir Everard Home, the bones 
alluded to appear to be the grinder of the upper jaw of the single- 
homed rhinoceros. Two grinders, two tuslu, and portions of two 
tibiie of the brown or black bear ; and portions of bones of an ani- 
mal of the deer kind. 

These specimens arc deposited in the Museum of the College of 
Surgeons. 

On the Ai^ri/orm Compounds of Charcoal and Hydrogen ,* with an Ac- 
count of some Additional Experiments on the Gases from Oil and 
from CoaL By Willian Henry, M.D. F,R.S, S^c. Head February 
22, 1821. IPhil. Trans. 1821. p. 136.] 

In this paper, after adverting to the sources, properties, and com- 
position of carburetted hydrogen obtained from stagnant water, and 
of olefiant gas procured from the decomposition of alcohol ; and after 
examining the agency of chlorine upon these compounds ; the author 
proceeds to examine the gas procured by the decomposition of oil 
and of coal at high temperatures. 71ie former, or oil gas. is shown 
to vary considerably in composition and properties, according to the 
temperature at which it is procured; and thougli no temperature 
short of ignition is sufficient for the decomposition of oil into per- 
manent combustible gases, yet the lower the heat the more combus- 
tible is the gas, and better suited to artificial illiunination. 

In analysing these gases, Dr. Henry always found them mixtures 
of olefiant, carburetted hydrogen, hydrogen, and carbonic oxide 
gases. Dr. Henry separated the first by the action of chlorine, and 
from the detonation of the residue with oxygeti, as compared with 
an artificial mixture of know n composition, he ascertained the rela- 
tive proportions c>f its components. 

It appears from the tables exhibiting these results, that in oil 
gas tlie proportion of carbonic oxide is greater than in tlrnt from 
coal, but that carburetted hydrogen is most abundant in the latter. 
The proportion of hydrogen appears to increase in both as they are 
form^ at higher temperatures, and is always greatest in the latter 
portions of coal gas ; but Dr, Henry never found that either oil or 
coal gas, after the action of chlorine with the exclusion of light, pre- 
sented a residue of pure hydrogen. 

In the concluding section ^ this paper, the author details some 
experiments which led him to consider that portion of oil gas which 
is oondensihle by chlorine, not as mere olefiant gas, but ns a peculiar 
compound, requiring nearly two volumes of oxygen more for its com- 
bustion than an equal quantity of olefiant gas, and affording one 
addition^ volume of carbonic acid ; he therefore thinks that it must 
^ considered either ns containing a new compound of carbon and 



hydrogen, or deriving its peculiarities from an mflmnmable vapour. 
To thw new gaseous compound much of the Ulnminating power of 
coal and oil gas is to be attributed. 

An Account of E^jpcriments to determine the Acceleration of the Fe«- 

Mvm in different Latitudes. By Caftain Edward Sabine, of the 

Royal Regiment of Artillery, F.R.8. and F.L.S. Read March 8, 

182L IPhiL Trans. 1821, p. 163.] 

The clocks and pendulums used in these experiments are the pro- 
perty of tlie Royal Society, and were prepared by their direction, 
under the superintendance of Captain Kutcr, whose description of 
them is quoted by the author at the commencement of this paper. 

The experiments were made during two voyages of discovery in 
search of a North-west Passage, the first in 1818, and the second in 
1819 and 1820; and Captain Sabine details in succession the pro- 
ceedings at each station, where an opportunity was afforded of land- 
ing and setting up the clocks ; and concludes by recapitulating the 
number of vibrations made by each pendulum in the different latitudes 
in which it was tried, and by stating the deductions regarding the 
figure of the earth wliich follow from the acceleration thus deter- 
mined. In the first voyage, the number of vibratitms was ascertained 
at two stations only; namely, at Gardie House on the Island of 
Brassa, and on Way gat, or Hare Island, on the West coast of Green- 
land ; the latitude of the first lieing 60^ 9' 42'' N.. and of the second 
70*^ 26' 17" N. The number of vibrations in a mean solar day at 
London being 86497 4, at Brassa they were 86530*507, and at Hare 
Island 86562*6386 ; giving an acceleration of 33*107 vibrations be- 
tween London and Brassa, and of 32*1316 betwgeu Brassa and Hare 
Island; or 65*2386 between Loudon and Hare Island. 

Captain Sabine next proceeds to detail the preliminary experi- 
ments relating to the pendulums, and the results of his various ob- 
servations, made during the second voyage ; from whiclTit appears 
that at Melville Island in the Polar sea. in latitude 74® 47' 12*4" N„ 
the mean diurnal acceleration amounted to 74*734 vibrations. From 
the observations detailed at length in this paper, reepecring the length 
of the seconds' pendulum, at the several places of obBervatkm, it ap- 
pears that its length at London being, as ascertained by Captain Ka- 
tcr,39' 13929 inches, at Brassait is 39*16929 inches; at Hare Island 
39*1984, and at Melville Island 39*207 inches. Ibis paper con- 
cludes with a table, showing the diminution of ^vity from the pole 
to the equator, and the resulting ellipticity c? the earth, deduced 
ftotn the preceding observations. The method followed in obtaining 
these deductioxn^ is the same which is described by Captain Katef in 
the Phtloeq>hical Transacriems for 1819. 
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Bom Ohervations and ExperimmU on the Papyri found in the Ruins 

of Hei'culaneum, By Sir Humphry Davy, Bart. PM. 8, Read 

March 15, 1821. [PkiL Trans. 1821, p. 191.] 

Having in some preliminary experiments upon fragments of a roll 
of papyrus found at Herculaneum, the leaves of which adhered 
very strongly together, ascertained that it alForded, by exposure to 
heat, a considerable quantity of inflammable gaseous matter ; that 
when digested in nitric and muriatic ether it coloured those fluids ; 
and tliat, when immersed in an atmosphere of chlorine, it was evi- 
dently acted upon ; — Sir Humphry Davy concluded that there yet re- 
mained in these papyri no inconsiderable portion of undecomposed 
vegetable matter. W ith this information he proceeded to examine the 
collection preserved at Naples ; and after detailing the state of the 
manuscripts, he describes the methods resorted to for detaching the 
layers and ascertaining their contents. These methods were con- 
siderably varied, according to the state of the manuscripts. Those 
which were pale chestnut-coloured, and covered with white ashes, 
were so for destroyed os to render all attempts at arriving at any 
knowledge of their contents quite hopeless. Two manuscripts of 
firmer texture, and having the appearance of peat, were unrolled 
when acted upon by chlorine and heat, but they had been rendered 
illegible by the previous operation of water. All the best specimens 
of due black and more perfect manuscripts had been operated upon 
before Sir Humphry’s arrival at Naples ; so that of these there were 
only some remaining frjigmcnts, from many of which he however 
succeeded in obtaining parte of columns, by which their contents may 
be judged of. On the black manuscripts containing white earthy 
matter in their folds several experiments were tried, but they were 
rarely successful, from the firm agglutination of the fibres of the pa- 
pyrus. 

After having adverted to the various impediments that were op- 
posed to these proceedings, by the persons under whose care and su- 
perintendence the Herculaneum manuscripts at Naples were placed, 
and which rendered it improper to attempt continuing tlie inquiry. 
Sir HuDciphry concludes this paper with some general observatk>ns. 
The Roman manuscripts are generally on a thicker papyrus, and in 
larger characters, though less perfect than the Greek ones. None 
of them contain those vestiges of oxide of iron which would have 
been detected had ink of gahbi and iron been employed : indeed it is 
probable, says Sir Humpluy Davy, that the use of this ink and that 
of parchment were introduced at the same time ; for the ink com- 
posed of charcoal and solution of glue will scarcely adhere to skin, 
whereas the free acid of the chemical ink partly diMolves the gela- 
tine of the manuscripts, and the whole adheres as a mordant. 

In the whole collection of manuscripts, no fragments of Greek, 
and only very few of Latin poetry, have been found ; they are almost 
exclutt^y the productions of the Greek Epicurean philosophers and 
sophists. 

TOt. It. ‘ h 



Gopieft of the hrog^ntB unrolled by Sir Humphry Duvy , — being 
of the original imitations, executed by Sir William Gell, 
— are annexed to thw communication. 

Oh$€rvations on Naphthaline, a pemltar Substance resembling a Con- 
crete Essential Oil, which is apparently produced during the Decom- 
position of Coal Tar, by Eirposure to a Red Heat, By J, Kidd, M.D, 
Professor of Chemistry, Oxford. Communicated by W. H. Wol- 
laston. M.B, F,R,S, Rend March 8. 1821. [PhiL Trans, 1821, 
p. 209.] 

By passing coal tar through a red-hot iron tube, a portion of an 
aqueous fluid, and of a substance Uke tar, was obtained ; tlie latter 
is black, soluble in ether, and partially in alcohol, of an aromatic 
odour, and sweetish taste. It was submitted to slow distillation, 
and among other products afforded naphthaline, a white concrete sub- 
stance of an aromatic odour and taste, fusible at 180^, and scarcely 
soluble in water, but readily so in ether, alcohol, and oils. 

Of the various characters of this substance, detailed by the author, 
its tendency to crystallize appears tlie most remarkable ; its vapour 
condenses in rhombic plates, which arc sometimes modified into hex- 
agonal plates, by the incomplete development of the smaller angles 
of the usual rhomb. 

Hie other substances obtained along witli the naphthaline were 
ammoniocal water, and an oil of a bituminous and aromatic odour, 
boiling at 210°, and not congealing at 32°, highly inflammable, and 
readily soluble in alcohol and ether : there was also produced, during 
the latter part of the distillation, a yellow fajina prccipitable from 
its alcoholic solution by water, and fusible. Of these four substances, 
resulting from the distillation of the black liquid obtained by distil- 
ling CO J tor, Dr, Kidd thinks that the water and the farina are pro- 
ducts, and the other mere educts of the operation. 

On fAe Aherraiions of Compound Lenses and Object-Glasses, By 
J. F. W. Hcrscbel, Esg. F.R.S. ^-c. Read March 22, 1821. [PAi7. 
Trans. 1821, p. 222.] 

To those mathematicians who have investigated the theory of the 
refracting telescope, it has often, says Mr. Herschel, been objected, 
tSiat little practical benefit has resulted from their speculations. Al- 
though the simplest considerations suflSice for correcting that part of 
tim aberration which arises from the different rcfrangibility of the 
different coloxured rays, yet in the more dif^cult part of the theory of 
optical instruments which relates to the correction of the spherical 
aberration, the necessity of algebraic investigation has always been 
a«kn6wle<%ed; although, however, the subject is confessedly within 
its reach, a variety of causes have interfered with its succeaaful pro- 
secution. atkd the best artists are content to work hy 

empirical rules. In the investigations detailed in this pt^r, the 
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^tttbor’a object is, first to present, uxuier a geaeral and unifonu ana^ 
lyais, the whole theory of the aberration of spherical surfeccs ; and 
then to furnish practical results of easy computation to the artist^ 
and applicable, by the simplest interpolations, to the ordinary ma- 
terials on which he works. In pursuing these ends he has found it 
necessary somewhat to alter the usual language employed by optical 
writers; — thus, instead of speaking of the focal length of lenses, or the 
rflrfii cf their surfaces, he speaks of their powers and curmtures ; de- 
signating, by the former expression, the quotient of unity by the 
number of parts of any scale which tlic focal length is equal to; 
and by the latter, the quotient similarly derived from the r^ius in 
question. 

After adverting to some other parts of tlie subject of this paper, 
more especially U) the problem of the destruction of the spherical 
aberration in a double or multiple lens, and to the difficulties which 
it involves, Mr. Hcrschel observes, that one condition, hitherto un- 
accountably overlooked, is forced upon our attention by the nature 
of the formula; of aberration given in this paper ; namely, its de- 
struction not only from jjurallel rays, but also from rays diverging 
from a point at any finite distance, and which is required in a perfect 
telescope for land objects, and is of considerable advantage in those 
for astronomical use t 1st, Tlie very moderate curvatures required 
for the surfaces ; 2nd, That in this construction tlie curvatures of 
the two exterior surfaces of the compound lens of given focal length 
vary within very narrow limits, by any variation in either the refiic- 
tive or dispersive powers at all likely to occur in practice; 3rd, 
That the two interior surfaces alurays approach so nearly to coinci- 
dence, that no considerable practical error can arise from neglecting 
their difference, and figuring them on tools of equal radii. 

Ah Account of the Skeletons of the Dugong, Two-horned Rhinoceros, 
and Tapir of Sumatra, sent to England by Sir Thomas Stamford 
Eaffies, Covernor of Bencoolen. By Sir Everard Home, Bart, 
V,P,R,8, Head March 22, 1821 . [PAtV. IVans. 1 821 , p. 268.] 

In this paper. Sir Everard first deacribes, by reference to an an- 
nexed drawing, the pecuUar form of the skeleton of the dugong, 
which he compares to a boat without a keel, with the bottom 
most ; so tliat in the sea the middle of the back is the highest point 
in the water ; and as the lungs are very extensive, they render the 
anunal buoyant. As a oomfieusation for lege, the dugong has a pe- 
evim means of suspending itself in the sea, the centre of the b^k 
forming the peunt of suspension, similar to the fulcrum of a pair of 
scales; this peculiarity explsuns the form of the jaws, which are 
pla^d at an angle with the skull, unlike those of any other animal. 

There is no remarkable difference between the bones of the two- 
homed rhinoceros, compared with those of the smgle-homed species, 
eao^ that the projection in front of the skadl, fomied by the uitioii 
hf the nanel bemes, is more nearly in a straight line av^ more ex- 
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tended ; in the viscera of these animals there is. hoM’ever. a more 
marked difference. 

The bones of the Sumatran tapir closely resemble those of the 
AmericaUt but the skull of the former has a broader frontal bone, 
and no middle ridge ; the nasal bones are larger, giving a propor- 
tionate increased dimension to the nostrils. The skeleton of the 
tapir differs from that of the rhinoceros in tlie smaller extent of the 
scimulse and pelvis. 

Ihe stomach of the Sumatran tapir is shaped like that of the rhi- 
noceros; the oesophagus is smooth and cuticular ; the small intestines 
are 69 feet long ; the length and greatest breadtli of the caecum is 1 
foot; the length of the colon and rectum is 19 feet 6 inches; the 
spleen is long and narrow ; the kidneys conglobate ; and the lungs 
composed of one principal lobe on each side, of considerable length, 
and two smaller lobes. 


On the Mean Density of the Earth. By Dr. (Charles Hutton, P.R.S, 
Read April 5,'l82L [Phii. Trans. 1821, p. 276.] 

Since the first notice of the determination of the mean density of 
the earth by Newton, two experimental inquiries only have been 
undertaken in relation to it ; namely, in the cose of the Schehallien 
experiment by the author and by Eh*. Maskelyne ; and by Mr. Ca- 
vendish, who used a method invented by Mr. Mitchell. 

Dr. Hutton proposes in this pa|)er to show by a statement of, and 
observations upon, the two methods, tliat tlie preference, in point of 
accuracy, belongs to the mountain experiment over that of the small 
balls employed by Mr. Cavendish ; and the results of tins experi- 
ment, duly corrected by that of Mr. Playfair's lithological survey of 
the moimtaiD, give the mean density of the earth equal to 5 times 
the density of water, and not 4*5, a number unfairly assumed on 
some occasions, as the author’s final determination. 

In adverting to the advantage timt might result from a repetition 
of the mountain experiment la some other favourable situation, and 
with improved means. Dr. Hutton suggests the employment of one 
of the large pyramids of Kgypt for the purpose. The mass, he says, 
is suffciently large, and the station for the plummet or xenith sec- 
tor might be taken much nearer the centre of the mass than on a 
mountain, which would give a larger quantity of deviation of the 
plummet. 

The re^lar figure and known composition of the mass would also 
yield fricilities b calculating its attraction ; and, moreover, the devi- 
ation of the plummet might be observed on all four sides, 

Ow the Separation qfiron from other Metals. By J. F. W. Hcrscbel, 
Esq. F.R.8. Read April 5, 182L [PhU. Trans. 1831, p. 393, 

After adverting to the importance of an easy moans W effsotiiig 
the above purpose in anslytic^ inquiries, and to the insufikieiicy of 



the usual methods hitlierto described, the author proposes the follow- 
ing process. The solution containing the iron is to be peroxidized 
by nitric acid, then neutralized while boiling by carbonate of ammo- 
nium ; the iron falls, while the other metals, which Mr. Hersohel sup- 
poses to be manganese, cerium, nickel, and cobalt, remain in solution, 
A few precautions are necessary to insure success in this operation ; 
such as, that the solution must contain no oxide of manganese or ce- 
rium, except in their states of protoxide ; and that during the pre- 
cipitation the solution should be duly diluted and agitated ; and the 
latter portions of the alkaline solution, carefully added so as to avoid 
its excess, though slightly surjmssing the point of saturation, give 
rise to no error or inconvenience. 

Mr. Herschel concludes this paper with some observations re- 
specting those peculiarities of the peroxide upon which its separation 
in the above cases depends, and gives some instances of its application 
to practical analysis. 

On the Re-establishment of a Canal in the Place of a Portion of the 

Urethra which had been destroyed. By Henry Earle, Esq, Stur- 
geon to the Foundling t and Assistant Surgeon to St, Bartholomew* s 

Hospital. Communicated by Sir Humphry Davy, Bart. P.R.S. 

Read April 12, 1821. [Phil. Trans. 1821, p. 300.] 

In this paper Mr. Earle details the case of a man whose urethra 
was much injured in the perineum by a fall in the year 1813, aiid 
who continued to suffer difficulty of making water till 1818, when 
he was attacked with retention of mine, followed by effusion and 
mortification ; by which the integuments of tlte perineum, and more 
than an inch of the canal of the urethra, sloughed away ; forming 
afterwards a large smooth cicatrix, above and below which the mu- 
cous membrane was still visible. After properly dilating the anterior 
part of the urethra, Mr. Earle j>crfbrmed the following operation ; — 
A portion of integument was removed, about 1^ inch long and i inch 
wide, on the left side of the cicatrix ; an incision was then made 
tusross the perineum, so as to pare away the callous edges of the ure- 
tibra, and tiie cutis dissected from a portion of the integuraent op the 
right side of the perineum, leaving a smooth space between the cut 
siloes to form the lining of the new canal. The integuments on 
the right side were then dissected up, turned over a catheter, and 
brought in contact with the opposite groove, being kept in their 
place by two ligatures, some st^s of adhesive plaster, and a band- 
age. first q>eration was attended with partial success ; and the 
patient's general health being disordered, nothing further was done 
till the summer of 1820, when a second operation was performed as 
follows : — ^A deep groove was made on the right aide of tiie surfece 
denuded of its cutis} a portion of integument was then detached 
the left side, and properiy retained by the quill suture and adhesive 
plaster. About two thirds of the canal were thus completed ; and 
by a third operation, upon a smaller stdie, the cure was tdtimately 



effected ; so that in March 1821 the parts were fit for perform- 
ance of their natural functions. 

Calculationn of some Observations of the Solmt Eclipse on the 1th of 
Beptmher, 1820. By Mr. Charles Rnmker. Cbmiwunicafed ^ 
Thomas Young, M.D. For. Sec. E.S. Read May 10, 1821. [PAif. 
IVanr. 1821, p. 311.] 

These calculations are founded upon Burckhardt’s lunar, and Car- 
lim*8 solar tables. 

An Account of the Re^measurnnent of the Cube, Cylinder, and Sphere, 
used by the late Sir George Shuckburgh Evelyn, in his Inquiries 
respecting a Standard of Weights md Measures. By Captain Henry 
Kater, F.R.S. Head June 7, 1821. [PAi7. Trans. 1821, p. 316.] 

The experiments above adverted to are detailed in the Philoso- 
phical IVanaactions for 1798; and though the greatest attention was 
bestowed on those parts of the inquiry relating to the weight of the 
solids, the method of measuring them is not so fully detailed ; Cap- 
tfidn Kater, therefore, was desirous of re-investigating the latter sub- 
ject before the Comnussioners of Weights and Measures should make 
their final report. 

The author then proceeds to describe the state of the apparatus ; 
and the means which he adopted in cfTocting this measurement of 
three sides of the cube jjives for its content 124*1969 inches. 

The length of the cySnder deduced from these means is = 6*9960 
inches. 

In measuring the sphere, a brass square was (ftiginally employed, 
the side of which was a little longer than the diameter. The i^jbete 
being properly placed and supported within the square, a micrometer 
screw which pacHmd through one of the sides of the square was brou^^ 
in contact with the diameter of the sphere, and the reading of the 
micrometer head noted ; the sphere being then removed, a brass nde of 
known length was put into its place, and the micrometer screw being 
^ugbt in contact with the end of the rule, the difference between 
its length and the diameter of the sphere was obtained> from which 
the latter was determined. Captain Kater details at len^ the repe- 
tition of Sir forge's measurements, where it appears that the ex- 
cise of the ^ameter of the sphere alxwe the length of the rule gives 
0*0012281 inch. The author then proceeded to measure the bmas 
ftde, tile length of which was found equal to 6*0063609 inches ; and 
the diismeter of the sphere thence deduced gave 1 18*5264 inches fiw 
its Kotid content. 

Captain Kater concludes this paper with a table, showing the data 
fumi^ed by Bit Geoige t^uc^bmgh Evelyn^s experiments and baaown 
measurements ; from which H appears that the weight of n cubic indh 
of distilled water, in a vacuum of 62®, as 252*888 grains of Sir Geom's 
standard, or as: 262*722 grains of the parHameiitaiy standard. 



An Account of Ohotroatiim mode with the Mighi^Feet A$tronomieui 
Circk, at the Observatory ofWnity Colkge, Jhtblin, since the Be^ 
ginning of the Year ISIB, for Investigating the Effects of Parallax 
and Aberration on the Places of certain fixed Stars ; also the Com- 
parison of these with former Observations for determining the Effects 
of Lunar Nutation, By the Reverend John Brinkley, I),D, F,R,8, 
and M.RJ,A. Andrews Professor of Astronomy in the University 
of Dublin, Head Jiuie 21, 1821. [PhiL Trans, 1821, />. 327.] 

The observations* of which the details are given in this communis 
cation, were instituted with a view to discover the source of the dif- 
ferences that have existed between the observations made at Green- 
wich and those at Dublin. Dr. Brinkley’s former observations of cer- 
tain stars pointed out a deviation of about one second from the mean 
place, after having made all usual corrections. Mr. Pond's observa- 
tions pointed out no such deviations. Dr. Brinkley referred the de- 
viations which he had observed to parallax ; and his principal object 
in the present paper is to ascertain how far tliat opinion is correct, 
and to show that no change of figure in the iostrumeni, nor any un- 
certainties of the changes of refraction, can be admitted as the causes 
of the effects observ^ed. 

As, in deducing the quantity of parallax, the results must be affected 
by any uncertainty in the constant of aberration ; and, in like manner, 
as in investigating the constant of aberration, from observations of a 
given star, the parallax, if any, will be involved, — the author adopted 
the following process in reducing the observations. 

The observed zenith distances of a given star were reduced to Ja- 
nuary Ist, 1 8X9, by the common equations, taking the constant of aber- 
ratiOB 3SB The mean of these was taken, Ihe correct mean 

zenith distance was supposed e<]Ual to this mean ^ e ; the constant 
of aberration ss 20'''254' x ; and the semi-parallax sr The equa- 
tions of condition tlius resulting from the respective observations, 
thus contained three unknown quantities. These equations were 
reduced to three by the method of making the sum of the squares of 
the errors a minimum. The solutions of these three equations give 
the values of e and p, and thence the values of the mean polar distance, 
constant of aberration, and semi-parallax. 

After a very detailed account of the method of conductiag his ob- 
servations, instituted with a view of obtaining an explanation of the 
source of the difference of the results of his former observatioBS, and 
of riiose of Mr, P<md relative to parallax. Dr, Brinkley states his in- 
ability to detect any such explatiation, or to obtain any result ojp- 
posed to his former conclurions : he remarks, however, that the dis- 
cordances between his observations and those made at Greenwich, 
may by some be oonridered os showing the great precision of modem 
obwrviMiovis, since the whole extent of the ^solute difference is only 
about one second. Independent, however, of the interest of the 
quesrion of parallax* it m importaat, be observes, to aseeitain the 
oriftn of Bus small difference. 
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On th 0 Effecti produced in the Rates of Chronometers by theProenmity 
of Masses of Iron. By Peter Barlow, Esy. of the Royal Military 
Academy. Commanicated by John Barrow, Esy. F.JR.S. Head 
June 28, 1821. [Phil. Trans. 1821, p. 361.] 

It having been ajSKjertained that during Captain Bucban*« voy- 
age to the arctic regions, in 1818, the rates of chronometers dif- 
fered on board and on shore, and this change having been attributed 
by Mr. Fisher to the iron of the vessel, the author felt desirous of 
examining into the effects of the proximity of masses of iron upon 
chronometers' rates, and of determining their causes. In this com- 
munication he details the results of a variety of experiments and ob- 
servations relative to the effects of iron on chronometers placed under 
different circumstances in its vicinity ; whence he concludes, tliat it 
undoubtedly docs alter their rates, but that it does not necessarily 
accelerate them, as suggested by Mr. Fisher j on the contrary, in 
Mr. Barlow's experiments, it was generally productive of retardation, 
much depending upon the direction of the balance in respect to the 
iron ; and although the law of this inffuence has not been ascertained, 
it is suggested as a practical conclusion, that on ship-board care 
should be taken to keep chronometers out of the vicinity of any con- 
siderable mass or surface of iron ; and os much of the iron of a ship 
is concealed, Mr. Barlow thinks the best way of ascertaining the 
best situation for a chronometer would be to set down a compass in 
any place designed for it, and to observe and compare the direction 
of a needle with that of the azimuthal compass on deck, while the 
vessel is on different tacks ; and if the disagreement between the 
two be very considerable, another place should be chosen. 

Lastly, as the power of the iron to disturb th€ chronometer resides 
on the surface (as in tlie instance of the compass), and as we know 
generally the distance and direction of a plate, such that its power 
may be equal to the mean fiction of the iron of the vessel, we are 
thence able to ascertain, before a chronometer is sent on board, 
whether the effect of the ship's iron will be to accelerate or retard 
its going. 

On the PecuUaritm that distinguish the Manatee of the West Indies 
from the Dwony ^ the East Indian Seas. By Sir Everard Home, 
BuW. F.P.R.S. l^d July 12, 1821. [?Wi. 3Vo«s. 1821, jj, 390.] 

The following are the principal differences pointed out by Sir 
Everard Home as characterizing the Manatee of^e West Indies 
from that species of the Dugong, lately described to the Society, 
foom Sumatra. It differs extem^y in me shape of the tail, in hav- 
ing neither tusks nor naUs, and also in the form of its snoat. The 
teeth differ in number; and though the general form of akeletcm 
is similar, there are fower vertebrae. Thsi stomach m the 

shape of the solid glandular pan, and of the lateral poudMM, but 
both animals feed upon fuci. The forms of the teethi in 



these two species are totally different, which shows, says tlie author, 
how inefficient a mode of classing animals is furnished by the ap* 
pearance of the teeth. 

On a New Compound of Chlorine and Carbon, By Richard PhilHps, 
F R,8,E, F,L,S, M.G.S, Src, and Michael Faraday, Chemical As- 
sistant in the Royal Institution, Communicated by Sir Humphry 
Davy, Bart, P,R,S, Read July 12, 1821. [PkiL Trans, 1821, 
p, 892.] 

The above substance was discovered by M, Julien, of Abo, in 
Finland, amongst the products arising out of the distillation of cal« 
cined sulphate of iron, with crude nitre in iron retorts. It forms 
white acicular crystals by sublimation, and when passed through a 
green gloss tube containing red-hot rock crystal, it is decomposed 
with the deposition of charcoal and evolution of chlorine. It is not 
altered by repeated sublimations in chlorine. It was analysed by 
passing it» vapour over red-hot oxide of copper, by which chloride 
of copper and carbonic acid gas were produced : the former was de** 
composed by nitrate of silver, and the proportion of chlorine esti* 
mated by that of chloride of silver formed. From this and other 
expeiiments, the authors conclude that this substance cousists of one 
portion of chlorine and two of carbon : they failed in their endea- 
vours to convert it into either of the other chlorides of carbon, to 
which, in its physical and chemical properties, it bears however a 
considerable resemblance. 

On the Nerves ; giviny an Account of some Experiments on their 
Structure and Fhmctions, which lead to a new Arrangement of the 
System, By Charles Bell, Esq. Communicated by Sir Humphry 
Davy, Bart, P.R.S, Read July 12, 1821. [Phil. Trans, 1821, 
p, 398.] 

In this paper the author proposes to limit his inquiry to Uie 
nerves of resiuration, comprehending under that term all tlic nerves 
which serve to combine tlie muscles employed in the act of breathing 
and of sjyeoking; and after showing that the simplicity or com^ 
plexity of the nerves are as the functions or organizations of the 
porta which they supply, and that, however numerous and oomjdex 
they appear in some parts of the body, they may nevertheless be 
divided into two distinct classes, by ascertaining what parts are ne- 
cessai^ to Iffe^td motion, and what are super^ed as requisite to 
higher an^ more comidex and actions ; the former class 

coanprdumding tile nerves iff the spine, the suboccipital or tenth, 
and the trigminua or fifth; and the latter tiie eighth pm, the por- 
lio dura i>f tim seventh, the spinal accessory, the phrenic, the exter- 
na mpiratiory, and the lineal; Mr. Bell proceeds to a detaikd 
aceoimt of nerves, showing, by an exammation of 
of liu;e, timt tim two sets difier in structure and sensibifoy as 
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well iu function^ aad lUuefcratmg hui positions by a variety of ex* 
p<diment»» winch, with their resets, are given at length in thk 
paper; and after showing the practical applications of which the 
investigations contained in it are susceptible, he concludes by ob- 
serving* that a just estimate of their importance can scarcely be 
formed* till an analogous account of the nerves of the throat* neck* 
and chest shall be Imd before the Society* which will show that in 
them also there are the same distinctions of structure and functions* 
and that the nerves of respiration may be distinguished and separated 
amidst the apparent intricacy of the general system* and that by 
dividing them, the motions of the several parts* which unite in the 
act of respiration* may be successively stopped ; while their other 
fdnotions* dependent upon their other nerves, are continued* 

By pursuing this investigation* the remaining parts of the nervous 
system are also much simplihed* and the apparent confusion arising 
out of the crossing and re-union of nerves is thus shown to be for 
the purpose of associating the muscles into different classes* for 
combining them in subserviency to different organs* and placing 
them under the guidance of a sensibility more certain in its operation 
than the will. 

Further Researches on the Magnetic Phenomena produced by Electric 
city ; with some New EstperimenU on the Properties of Electrified 
Bodies in their Relations to Conducting Powers and Temperature. 
By Sir Humphry Davy, Bart. P.R.8. Read July 6* 1821 . 

Trans. 1821*;;. 425.] 

In this paper Sir Humphry Davy adds to his former details upon 
the sut^ect of electro-magnetism* by tracing thtf general effects of 
the action of electricity on conductors, in their relation to this new 
property and to heat. 

I'he magnetic phenomena he found the same, whether the electri- 
city was small in quantity* and passing through good conductors of 
great magnitude* or whether the eonductors were so imperfect as 
only to convey a small quantity of electricity, llmt these magnetic 
powers are not affected by the mobility of the parts of ffuids* Sir 
Humphry proved by the electrkation of mercury and fumble metal, 
in ^lass tubes* which were thus made to attract iron hlinp and mag- 
netic needles* while imperfectly conductiag fluids did not, under si* 
mllar circumstances, give any polarity to steel. Electricity passed 
through air* however, produces this effect ; and Sir Htimphry has 
succeeded in affecting tihe arc of Are by the approxunaaon of a 
mi^net. 

In investi^ting the relative conducting powers of mibstanoes Ibr 
dectrieity* Sir Humphry found that a wire kept cool is a better con* 
doctor than when heated ; and the knowledge of this Aset W 4o the 
explanataon of a v^ singular result* namely* that by allying heat 
to one pait of a wire in the circuit, its other parts become ookbr, 
and that by iqiplying cold they become hotter ; thus, when* one part 



of a wirci heated to dull reduees in the circuit, i« cooled by ke, the 
reaiainmg portion beootaee white hot, whikt the application of the 
Aame of a apiiit-lamp rendere the other part colder. 

in diBouaeing the relatione of heat, magnetiefn, and chemioal ac- 
tion, to electricity, Sir Humphry particularly adverts to the relative 
elevations of temperature which the different metals undergo during 
the tranemission of electricity : thus, when a chain, composed of al- 
ternate lengths of silver and platinum is made the connecting me- 
dium between the poles of a powerful battery, the silver wire being 
four or five times the diameter of the platinum, the former metal is 
not sensibly heated, whilst the latter becomes intensely ignited. 
Now if heat be regarded as material, we cannot suppose that it is 
expelled from the platinum l^ecause it may be thus generated in- 
definitely; again, if dependent upon, or identical with, electricity, 
its quantity should be similar throughout the metallic chain. In re- 
gard to the magnetism of this chain, the case is different, for every 
part of it exhibits equal magnetic powers ; so that the power apjiears 
directly as the quantity of electricity. 

Sir Humphry Davy concludes this communication with some ge- 
neral remarks respecting the different phenomena produced by the 
agency of electricity ; whether they depend upon one or more spe- 
cies of ethereal ma^r, or whether they ore merely exhibitions of the 
attractive powers and subtile motions of the corpuscles of common 
matter, ore questions which remain for the determination of future 
researches and experiments. 

The Baherian Lect^e. An Account of ExpeinmenU to determine the 
Amount of the Dip of the Magnetic Needle in London, in Auguet 
1821 ; vAth Remarks on the Instruments which are usually employed 
fn such Determinations, By Captain Edward Sabine, of the Royal 
Regiment of Artillery, F,R,S, Head November 22, 1821. {PML 
Trms, 1822, p. 1.] 

After describing tiie imperfections of the instruments in genentl 
use for asoertaining the dip of the magnetic needle, and adverting to 
the consequent maceuracy and insaf&ciency of the observations made 
with Captain Sabine gives an account of the form of dipping- 
needle which ho preferred for his expwiments, and which was con- 
structed for him by Mr. Dollond, upon principles laid down by Pro- 
fessor Moyer, of Gottingen. He then enters into minute details of 
the mode of pursuing and verifying his observations, the results of 
which, gained by three different methods, are as follows ; vk. by 10 
experiments with Meyeris needle, 70^ 2**9 ; by the times of oscil- 
lauon in the magnetic meridian, and in the plane perpendicular to it 
(mean three needles), 7(P 04' ; by the times of vertical and hori- 
zontal oscillation, 7*^ Bo that 70® 03' may be considnted as 

the mom dip of the needle towards the north, in Augui^atitf ;jBi^ 
ten^r 1821, within four of noon^ being the Emit witl^^'wlfeh 
all the experiments were made. ' 
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Alluding to former observations for the puipose of determining 
the dip in Ijoudon, the author observes that, independent of any im- . 
perfection in the instruments, they were made in houses in close 
built parts of the metropolis, and, therefore, all Bui>ject to the in- 
ftuence of local attraction ; and, moreover, that the correction found 
by observing the difference of the dip on the outside of the house 
cannot be regarded as an effectual remedy, inasmuch as the needle 
may still have been attracted by iron in the adjoining houses, or in 
the neig!xbi>urhood. It is, indeed, only requisite to try needles in 
different situations in a city, to be convinced how little dependence 
should be placed in the accuracy of such results : the author thinks 
that it is rather owing to this cause than to instrumental error, that 
the dip at the Apartments of the Royal Society is stated in the Phi- 
losophical Transactions for the present year to be 71^ 06'. To avoid 
this source of error, Captain Sabine conducted the observations which 
form the subject of this lecture in the nursery-ground in the Regent's 
Park, a situation wliich he regards in all respects eligible, and far 
removed from the influence of iron. 

Some Positions respecting the Influence of the Voltaic Battery in ob- 
viating the Effects of the Division of the Eighth Pair of Nerves. 
Drawn up by k, P. Wilson Philip, M.D. F.R.S, Edinb, Commu- 
nicated by B. €. Brodie, Esq. F.R.S. Read July 5, 1 821. [PAiV. 
Trans. 1822, p. 22.] 

'The positions established by Dr. Philip, to the satisfaction of Mr. 
Brodie, are detailed in this paper in the following order. 

First. When the nerves axe divided and the ends not displaced, if 
the animal live some hours, food swallowed before the operation is 
much digested ; but if the ends of the nerves be turned from each 
other, no perfectly digested food is, under the same circumstances, 
found in the stomach, nor does digestion go on though the animal 
live ; but galvanism applied to the nerves occasions a degree of di- 
gestion in the food contained in the stomach, and when galvanized 
the animal does not suffer flom dyspnoea. When the nerves are 
simply divided, and the animal lives tor six hours, the lungs become 
congested ; but they appear healthy when galvanism has before been 
sent through the lower portion of the divided nerves. 

On some j4lvtite Concretions found in the Colon ^ a yout^ Man in 
Lancashire, after Death. By J. G. Children, Esq. F.R.8. 
Communicated by the Society for Promoting Jnimal Chemistry, 
Head December 13, 1821. [Phil. Trans. 1822, p. 24.] 

After detmbng the above, and adverting to two other cases cd in- 
testia|l concretions, Mr. Children describes the appearance and 
corp^jai^tion of the calculi. The nucleus of each was a plitmstone 
a compact coating of phosphate of lime and gmmonkco- 
ma^es^ phosphate, and of a fibrous substance altematitig in lay* 
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ers ; liie animal matter which they contain ia chiefly gelatine and a 
little resin ; and tlie fibrous vegetal© matter appears to liave been 
derived from the inner coat enveloping the farinaceous part of the 
oat. From other cases, whicli the author mentions at the conclu- 
sion of his paper, it appears that oatmeal has not mfrequently con- 
tributed to the deposition upon intestinal concretions ; and from the 
analyses which he quotes, the same fibrous matter has been detected 
in them by otlier chemists. 

On the Concentric Adjustment of a Triple Object^Olass, By William 
Hyde Wollaston, M.D. V,P.R.S. Read December 13, 1821, 
IPhiL Trans. 1822, p, 32.] 

The centering of a triple achromatic object-glass has always pre- 
sented considerable difficulties to practical opticians, which Dr. Wol- 
laston has succeeded in removing, with regard to am excellent teles- 
cope in his own possession, by observing the relative position of the 
fifteen small images of aluminous object near the eye-glass, which are 
formed by the binary combinations of the reflexions of the six sur- 
faces concerned, and which are seen by an eye situated beyond the 
object-glass, and assisted, if required, by a lens. When these images 
are all in the same right line, it is obvious that the glasses are not 
only well adjusted together, but that each is well centered ; and by 
means of four screws acting on each glass, Dr. Wollaston was able 
to malce tlte adjustment so complete, as considerably to improve the 
powers of the instrument. 

On a New Species of Rhinoceros found in the interior of Africa^ the 
Skull of which hears a close Resemblance to that found in a Fossil 
State in Siberia and other Countries, By Sir Everard Home, Bart, 
V.PM,S. Read December 13, 1821. [Phil. Trans, 1822, p. 38.] 

The animal described in this paper was shot about 3()0 miles west 
of Ia Goa Bay. 6 miles from the city of Mashow, and 1000 miles in 
a straight direction from the Cape of Good Hope. It is graminivorous, 
and not gregarious, llie skull is 36 inches long ; and the position 
of the horns, though differing in many respects from those of other 
existing species, bear so close a resemblance to those of the fossil 
skulls worn Siberia, as to leave no prominent characteristic mark be- 
tween them ; hence the author doubts whether many races of ani- 
mals supposed to be extinct are really so : he thinks it probable that 
they may have retired to uninhabited paits of the globe. The small 
capacity of the skull of the rhinoceros, as compared with that of the 
elephant, accounts for its inferior intellect, for the extreme dii^ulty 
of rendering the mumal tractable, and for the fmlure of all attempts 
that have iSen made at taming him ; and renders it not improbable 
t^t unicorn, not to be tamed, mentioned by Job, is identt^ with 
the rhinoceros, since no other animal so devoid of intellect 1& tw 
been described. In that age, says the author, the short horn, which 
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eaxmot be regarded as a defensive weapon^ easily have been 
overlooked, and the smoothness of the skin would give it a greater 
mHamblance to tbe horse than nay other animal. 

lliui paper is accompanied by two plates, exhibiting the skull of 
the African and of the fossil Siberian rMnoceros, and a fossil horn of 
the latter. 

Ej^tract of a Letter from Captain Basil Hall. R.N. F.K.S. William 
Hyde Wollaston. M.D. V.P,R,S. containing Observations of a Comet 
Been at Valparaiso, Head January 10, 1822. [PAi7. Trans, 1822, 
p. 46.] 

The comet described in Captain Hall’s letter was visible for 
days in the months of April and May, 1821 . During the first week 
its nucleus was bright and distinct ; but being then in the interior of 
the country, he did not commence observing it till the 8th of April, 
when its nucleus had become so indistinct as to render its measure- 
ment by the micrometer uncertain. On its first appearance, the 
comet a))peared of a dull white, and its tail presented a dark streak 
between its sides, giving it the appearance of being split. On the 
second evening the tail subtended an angle of 7^, reaclung to p Ceti \ 
on the seventh the nucleus was leas Imght, and the tall shorter, 
arising, probably, from the increased distance of the comet. The tail 
was at first nearly at right angles to the horizon, but each succeed- 
ing night it inclined more to the south. Tables of the observations 
and some sketches of the appearance of this comet accompany Cap- 
tain Hall's communication. 

• 

Elements of Captain Hall's Comet, By J. Brinkley, DJ), F,R,S, and 
M,RJ,A, and Andrews Professor of Astronomy in the University of 
IhbUn, In a Letter addressed to W. H. Wollaston, Af.D. VJPmJ, 
Read January 10, 1822. Trans, 1822, p, 50.] 

Dr. Brinkley remarks that the comet observed by Captain Hall is 
interesting to astronomers on account of its small perihelion distance, 
for tiiere are only three, out of 116, in M. Delambre’s catalogue, 
that pass nearer to the sun. On the 8th of April it was distant from 
the earth 1*41, and on the 8rd of May, 2*64, the sun's distance from 
the earth being unity. 

Br, Brinkley also remaz^ks that it is prt^ably the some comet that 
was observed in 1 593 ; it agrees with that in its small per^elion 
distance, and gr^t iudmation. Of that comet, the inclination was 
88®, and the perihelion distance *089 j of this, the inciinatwMi is 106® 
44', and its perihelion distance t098. 

To the proximity of tliis comet to the sun. when on the north 
side of the ecliptic, in February and March last, before it passed its 
perUielion, Dr. Brinkley attributes its having escaped Buropean ob^ 
servers. It was never more tlm a few deg^cs from the* sun, and 
thmfore could not have been visible. Ihe author ^en jKnnts out 
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the unusual circumstances relative to this comet, which have involved 
the computation of its elements in di^ulties not often met with* 
and which induce him to request Dr. Wollsston to lay the method 
by which he proceeded before the Royal Society. 

On thtf Electrical Phenomena exhibited in Vacuo. By Sir Humphry 

Davy, Bart. P.R.S. Read December 20, 1821. [PAi/. TVoiur. 

1822, p. 64.] 

Tlie relations of electricity to space, as nearly void of matter as it 
can be made on the earth's surface, are connected with many im- 
portant queries bearing upon the nature of heat, light, electricity, and 
magnetism. 

The vacuum used by Sir Ilumpliry Davy mw that above the mer- 
cury in the barometer tube, and a more perfect one produced in the 
same way by fused tin ; the former he ibund always permeable to 
electricity, but the colour and intensity of the light in traversing the 
mercurial atmosphere was remarkably affected by its temperature ; 
it became green and vivid when the tube was heated, and was scarcely 
perceptible in a very dark room, when it was cooled to which 
phenomena, as well as some others described by the author, are refe- 
rable to the varying density of the mercurhil vapour. The admission 
of a little air rendered the light blue, and improved the conducting 
power of the medium. The most perfect vacuum that could be ob- 
tained above fused tin, was also permeable to electricity ; but the 
light was yellow and exceedingly pale, and only slightly increased 
by heat. Electric and magnetic repulsions and attractions took place 
in the mercurial vacuum, os in air ; — a circumstance which shows* 
says Sir Humphry, that they are not dependent upon elastic ponder- 
able matter, and point them out as primary causes of other electrical 
phenomena. 

From the aggregate results of his researches, the author thinks it 
evident that the light, and probably the heat, generated in electrical 
experiments, depend principally upon some properties or substances 
belonging to the ponderable matter through which it posses, and 
they render it probable that it is entirely owing to this source. 

Croonian Lecture. On the Anatomical Structure of the Eye ; i7/ws- 

irated by Microscopical Drawings ^ executed by F. Bauer, Esq. By 

Bit Everard Home, Bar?. F.P.JR.B. Road November 15, 1821. 

[PAiX Trans, 1822, p, 7 6.] 

Having ascertained, by the aid of Mr. Bauer's microscopical obser- 
vatiouB, that neither the morsupium nor the cilimry processes are 
muscular* and therefore inadequate to those adjustments of the cry- 
stalline lens requisite for distinct vision ; and that the structure of the 
choroid coat is also membranous* — the aqthor turned his attention 
to the structure of the |iis, which in the human eye resembles that 
of the quadruped developed by Mr. Maunoir in his Treatise on the 
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Artiftdttl Pupil* consisting of an anterior membiranous and a paste* 
rior muscular coat; the latter, in the act of contraction, presses 
back the lens upon the vitreous humour, the ekaticity of which 
causes it again to advance when the sphincter muscle of the iris re* 
laxes. In proof of the correctness of this opinion, Sir Everard ad- 
duces some experiments illustrative of the influence of belladonna 
^on myopic eyes. 

Having ascertained that the marsupium is not muscular, 1 could 
only consider it, says the autlior, as a screen preventing the pencils 
of rays that fall upon the portion of the retina within the axis of the 
optic nerve, from extending to the outer jwrtion. And after explain- 
ing to Mr. Doilond, that the situation of the bird’s eye in the head 
m^es the imsige of a distant object full upon the retina within the 
axis of the optic nerve, and of a near one without that axis, as the 
bird only sees the object with one eye at a time ; but the htunan eye, 
and that of quadruj>ed«, will have the image t>f a distant object fall 
on the retina, without that axis, both eyes being turned to the ob- 
ject ; — he said that tlie inner portion of the bottom of tl\e bird's eye 
was more extensive than the outer, and made a portion of a larger 
curve ; consequently, was at a greater distance from the lens, and 
therefore adapted to longer pencils of rays fitting it for distant vision ; 
while the outer portion being nearer, the lens was fitted for seeing 
near objects, the marsupium confining the rays, and preventing the 
vision from being confused- 

In the human species and quadrupeds, the bottom of the eye haa 
one uniform curve, the portion within the axis of the nerve being 
smaller than the outer, which is the very reverse of what it is found 
to be in birds, adapting both eyes to see the simys distant object at 
one time. 

A Letter from John Pond, Esq. Astronomer Royal, to Sir Humphry 
Davy, Bart. President of the Rt^al Society, relative to a Derange^ 
ment in the Mural Circle at the Reyal Observatory. Head Novem- 
ber ‘22. 1821. [Phil Trans 1822. p. 86.] 

On the Finite Extent of the Atmosphere. By William Hyde Wol- 
laston, M.D. V.P.R.S. Read January 17, 1822. \PhiL Trans. 
1822, p. 89.] 

It has been inferred from measuring the barometrical pressure at 
different elevations, that the earth's atmosphere extends to the 
height of 40 miles, beyond which limit we are left to conjectures, 
founded on the supposed divisibility of matter i which, if infinite, in- 
dicates an infinity of atmosphere. If, however, it consist of ultixtMtte 
indivisfole particles, then expansion of the medium composed of them 
must cease at that point where the force of gravity downwards, upon 
a single particle, is equal to the resistance arising from the repulsive 
force of the me^um. If we adopt the latter hypothesis, ifo part of 
our atmosphere could ever leave the earth ; if the former, esvery pla- 
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netary body must poBsefl« it« respective »haife» provided we rest cmr 
retuioninj^ upon the known jiroperties of matter. The autlior, there- 
fore# thought it deserving of oonsideration, whether* in any instance* 
any dehciency of atmosphere could be proved, and w^hether* from 
such source, any conclusive argument could be drawn in frivour of 
ultimate atoms of matter in general ; for since the chemical law of 
dehnite proportions applies to all forms of matter, if it can be proved 
that any o^e body consists of particles no longer divisible, we tlien 
can scarcely doubt that all others are similarly constituted. In re- 
spect to ^ non-existence of an atmosphere round the moon# Dr. 
Wollaston observes, tliat the quantity of such matter retainable by a 
body of the moon's magnitude, could not give rise to any phenomena 
observable by our instruments ; that we should therefore look for in- 
formation in on opposite direction, and examine tliat Iwdy which has 
the greatest power ; if we there find no appearance of an atmosphere, 
we may infer that our own is peculiar to the earth. In resj)ect to 
the sun. for instance, if we calculate at wlrnt apparent distimce from 
his body his force is equal to that of gravity at the surface of the 
eartli# it is tliere that his power would be sufficient to accumulate, 
from an infinitely divisible meditim filling all space, an atmosphere 
fully equal in density to our own. and therefore producing a refrac- 
tion of more than in the passage of* rays obliquely throu^ it. 

Dr. Wollaston then proceeds to show, from a detail of observations 
of the ]mssage of Venus near the sun in superior conjunction, wliich 
took place in May last, that no such retardation in the motion of 
tliat planet could be perceived in her progress toward the sun. ns 
would occur from increasing refraction, and that the phenomenon 
does not offer tlie least evidence of the existence of a solar atmo- 
sphere. 

After some suggestions respecting the best means of pursuing this 
investigation, Dr. Wollaston observes, that he has dwelt perhaps 
more uiKtn the consideration of a solar atmosphere than may seem 
necessary to tliose who will consider the phenomena of the occutta- 
tions of Jupiter's satellites by the body of the planet, the approach 
of which is regular, tiH tliey appear in contact# instead of being re- 
tarded by the refraction arh^g from an atmosphere so extensive as 
Jupiter should attract to himself# from an infinitely divisible medium 
filling 8]>ace. 

Since the mas# of Jupitter is 309 time# that of the earth, the distance 
at which his abaction is equal to gravity must be about 17*6 times 
the earth's radius ; and since his diameter is nearly 1 1 times greatet 
ihm tluit of the earth, I'b time his own radius will be the diatance 
from his oentre at which an atmosphere equal to our own should oc- 
casion u refraerioii exceeding 1 To the fourth satellite this distance 
would subtend an angle of about 3® 37^ so that an increase of den- 
sity to 3 '5 times that of our common atmosphere woidd he more than 
snifficient to muler the fourth satellite vimble when beliind the cen- 
tre of the planet# and consequently to make it appear on ah sides at 
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the same time. The space of about six mileB in depths \dthin which 
this increase of density could take place according to known laws of 
. barometric presaure^ would not subtend to our eye eo much ub 
of a secondt a quantity not to be regarded in an estimate where so 
much latitude has been allowed for errors. 

In concluding thk paper, Dr, Wollaaton remarks, that although 
in reference to a solar atmosphere some doubt may be entertained in 
eonsequenoe of peculiar effects of heat, no such error can be suspected 
in r^rd to Jupiter; and as tlmt planet has not its due share of an 
infinitely divisible atmosphere, theic seems no ground upon which 
the phenomenon of the earth's atmosphere can be maintained, but on 
the suppositiou of ultimate atoms of defimte magnitude, no longer 
divisible by repulsion of their parts. 

On the Ejppannien in u Series of the Attraction of a Spheroids By 

James Ivory, M,A. F,R,S> Read January 17, 1822, [PfitV. 

Trans. 1822. p. 99.] 

Mr. Ivory's piincipal object in this paper appears to be the re- 
moval of some difiiculties in the demonstration of the method of de- 
veloping the attractions of spheroids in an infinite series, os employed 
by La|)lace in the Mecanique C^kste* It is natural to think, he ob- 
aerves, that the theory of the figure of the planets would be placed 
on a firmer basis if it were deduced directly firom the general prin- 
ciples of the case, than when it is made to depend on a nice and 
somewhat uncertain point of analpis ; and he conjectures tlmt the 
theory will probably be found to hinge on proposition, — ^that n 

s^iheroid, whether homogeneous or heterogeneous, cannot be in equi- 
librium by means of a rotatory motion about ^ axis, and the joint 
effect of the attraction of its own particles and of the other bodies of 
the system, unless its radius be a functian of three reotaugular co- 
ordinates ; for if this proposition were clearly and rigorously demon- 
strated^ tlie analysis of Laplace, on chang^ the ground on which it 
is built, would require litde or nb alteration in other respects. 

Without, however, attempting to demonstrate this proposition in 
all its extent, the author has substituted a more direct and fii]n|ile 
mode of argument than that of Laplace, which is perfectly conchmve 
with respect to all the cases to which the theorem in j^uestioii can 
pomldy require to be applied. He has shown that by immediately 
transforming a given expiessicn into a fonction of three rectangular 
coordinates, we obtain the same development as is deduced in l^e 
Mdcqniij^e CAeate, by a more general and complicated mo^ of mspn- 
lug, which seems to be so far objectionsble, as it tends to introduee a 
variety of quontiUes into the series Bf^ch do not alter its total value* 
since they destroy each other, but which may j>ossihly interfere with 
the accuracy of its application to particular cases, in wh^ it may be 
employed as a symbolical representation : for example# when any 
finite number of terms is assumed as affording an approximate value ; 



163 


«inco, tf the expression developed has not been reduced to the form 
of a function of three rectangular coordinates* the development may 
contain an infinite number of terms* which are introduced by the 
operation without being essential to its final result. He takes fur 
the example of such a case the equation of a spheroid* prominent be- 
tween the equator and the poles* somewhat resembling the figure which 
was once attributed to Saturn; and he shows that its development 
in the form require will contain an infinite number of quantities 
arising from the expansion of a radical* which are not to be found in 
the ori^nal function. 

Mr. Ivory considers, in the second place, the difierential equation 
that takes place at the surface of a spheroid, and the demonstiatioas 
which have been published by Laplace and by Poisson ; and he con- 
cludes that this equation is wanted neither for proving the pos- 
sibility of the development, nor for calculating its terms; but in 
this plainer way of considexing the matter* it appears that the de- 
velopment does not represent the given expresidon, when that ex- 
pression is not an explicit function of three rectangular coordinates* 
in the same sense that it does when it is such a function. Ihere 
is, therefore, a difficulty left unexplained ; and we may be permit- 
ted to doulrt; whether so important a part of the celestial mechanics 
as that rcgardii^ the figure of the planets* rests with sufficient evi- 
dence on the doctrine hdd down concerning the generality of the de-^ 
velopment. 

On the late J^4*/raordt«ary Depremon of the Barometer. By Luke 

Howard, Esq. F.JK.S. Read January 24, 1822. [/*At7, TraiiH, 

1822, p. 113.] 

On the evening of the 24tli of December last, Mr. Howard found 
the barometer at his house at Tottenham Chreen at 28^20 inches. 
The wind was moderate at S.E.* the temperature 45^, and water 
boiled freely at 210^. At 1 1 v.u, the barometer fell to 27*96 inches, 
aad at 3 a.it, on the 25th to 27*82, below which tlie author thinks 
it did not descend. By 8 a.m. it again readied 28. In the twenty- 
fbur hours preceding* 0*8 inch rain had fallen* but in the twenty- 
four hours following there fell none, nor was tiie wind strong. By 
mtdniglit on the 2dth the <pticksilver reached 28*07 inches, and re- 
mained fibers during die turave hours following* — a thing vepry rare 
in our climats. The quicksilver then rose in an unintenrupted curve, 
and on die Slst touched upon 80 inches* with fine weather. A di- 
amtn showing the state of the barometer during the last two months 
of 1821; as well as the quarter of the wind and quantity of rain fallen* 
aoeompanies this paper. these two months the rain amounted 

to 10*10 inches, a quantity wiraout precedent b the same space of 
time at London. 
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On the nnonmif^e Magnetic Action of f!ot Iron hetvsecn the W^ie 
emd Blood*red Heat* By Peter Barlow, Estq* of the Moyal MUU 
tary A euiemy* Comntunicaied by Mcgor Thomas Colby, of the Royal 
Engineers, F.R.S, Read January 24, 1822. [PA»7. 7V<ww. 1822, 
p. 117.] 

Finding the attractive power of soft malleable iron and steel for a 
ma^et greater than that of cast-iron and harrl steel, the author was 
desirous of ascertaining the ediect of heating tliese bodies in a fur- 
nace, so as to render them perfectly soft, upon their magnetic power. 
With this view the bare were rendered white-hot, and being placed 
in tlie direction of the dip, their powers were found nearly equal. It 
was however found that there was a point between the white heat, 
at which all magnetic action was it>st, and the blood-red heat, at 
which it was strongest, at which the iron attracted the needle the 
contrary way to which it did when cold ; viz. if the bar and com- 
pass were so placed that the north end of the needle was drawn to it 
when cold, the south end was attracted during tlie interval above- 
mentioned. 

ITie author then proceeds to detail some further experiments in 
illustration of this anomalous magnetic action, from which it appears 
that the quantity of magnetic attraction at a red heat is influenced 
,by the height or depth of the centre of tlie bar from the compass ; 
and ns tlie natural effect of the cold iron was changed by placing tlie 
compass below' the tientre of the bar, it became a question how far 
the negative attraction was also changed. I'o decide, the compass 
was lowered to within six inches of the bottom of the bar, when the 
cold iron produced n deviation of 21®, by attracting fic south end of 
the needle. At a white heat its power ceased ; but as this subsided 
to bright red tlie negative attraction amounted to lO^^. the north end 
of the needle being attracted to the iron ; it then gradually returned 
to due north, and ultimately to 70® 30^ on the opposite side, 

Mr. Barlow’^ then gives the results of another series of experiments 
made with the bars inclined iii the directiou of the dipping-needle, 
showing that w'hcre the negative attraction was greatest the natural 
attraction m'os least, that is, opposite the middle of the bar, or in the 
place of no attraction. 

Being doubtful how for the heat itself, independent of theimn, 
might he the cause of the anomalous action above described, the 
author substituted a heated capper bar for that of iron, but it pro^ 
duoed no motion in the needle. He thinks it probable that the 
anomalies may depend upon the iron cooling faster towards its exr 
tremities than towards its centre, one part of the bar thus becoming 
magnetic before the other, and choosiug a diderent species of at-t 
traotioii. 
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Observations /or ascmrtamng the Len^tth of the Pendulum at Madras 
in jhe East Indies^ Latitude 13° 4^ 9^'*1 iV. ; vdththe Conclusions 
drawn from the same. By John Goldmghatn, F.R.S, Read 
Janiiary 31, 1822. [PUL Tram. 1822, p. 127.J 

The ob»ervation» detjuled in this paper are comprised in two se- 
ries. By the result of the first, the j)endulum of experiment, which 
was constnictcHl «)>r>n the same principles as tlrnt used by Oaptain 
Kater, and described in the Philosophical Transactions for 1819, whs 
found to make 861 G6, 108 vibrations in twenty-four hours, and by the 
result of the second series, 86166,048, the mean being 86166,078; 
so that the result of each series differs from the mean only-rf^-crth of 
a beat in twenty-four hours. 

llie length of the seconds pendulum at Madras, deduced os the 
mean of these two series of observations, is 89*026302 inches of Sir 
George Shuckburgh^s scale, at the temperature of 70° in vacuo, and 
at the level of the sea. 

By comj>aring tliis with the length of the pendulum vibrating se- 
cond in London, wc obtain -rrf-Tir as the cllijiticity of the earth, 
which is very nearly the mean deduced from the observations of Caj)- 
tain Kater in England, and those of the French mathematicians. 

Account of an Assemblage of Fossil Teeth and Bones of Elephant ^ 
Mhinocerost Hippopotamus, Bear, Tiger, and Hyeena, and sixteen 
other Animals ,• discovered in a Cave at Ktrkdale, Yorkshire, in the 
year 1821 : with a comparative View of five similar Caverns i» va- 
rious Paris of England, and others on the Continent. By the Rev. 
William Buckland, F.R.S. F.L.S. Vice President of the Geolyical 
Society of London, and Professor of Mineralogy and Geology in the 
University of Oxford, ^c. SfC. Read February 21, 1822. IPhil, 

Trans. 1822, p. 171.] 

The rock in which the cavern, mentioned in the title of this paper, 
is formed, is that spedes of limestone oidled Oolite. Its greatest 
length is from 250 to 800 feet, and its breadth and height vary from 
two to seven feet, there being few places in which it is imssihle to 
stand upright. Its bottom was covered by a sediment of mud, and 
the roof and sides, as well as the surface the mud, were incrusted 
by staiactitic matter. The animal remains were found, not upon the 
surface, but in the lower part only of tins muddy deposit, and in the 
staiagmitic accumulations beneath it, and were mus remarkably pre- 
serve from decay. The teeth and bones hitherto discovered are 
those of the hyama, fox, bear, of an animal of the tiger kind, of the 
elephant, rhinoeeros, hippopotamus, and horse, of the ox and some 
species of deer, of the water rat and the rabbit. They were strewed 
promiscuously over the bottom of the cave ; the bones, witlj very few 
exceptions, being broken and apparently gnawed ; for upon many 
them marks were detected fitting the form of the canine teeth of the 
hyarnas tiiat were found there i whence it R 2 >|>cars probable that thl^s 
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'Wfts once e den of hyniuiB, who dragged, into its receeaes the other 
Ixidiee, whoae remains are mixed indiscriminately with their 
eywn ; a conjecture* says the author* rendered almost certm* by tlie 
discovery of a portion of solid calcareous excrement, recognized by 
the keeper of the Menagerie at Exeter ’Change* from its Resemblance 
to that of tlie Cape hyssoa ; the analysis* too^ of this excrement shows 
its derivation tom bones* as it consists chiefly of phosphate and car- 
bonate of lime. 

It appears tom the researches of M. Cuvier* that the fossil hyssna 
was nearly one third larger than tlie largest of the modern species* 
of the habits of which &e author gives an account* with a view of 
verifying and illustrating his opinion concerning the state and origin 
of the contents of the Vorkshire cave. Even the abnndanoe of the 
remains of water rats* he says, is consistent with the omnivorous ap- 
petite of modem hynnas. In resjieot to ruminating animals, as they 
form the ordinary food of beasts of prey, the quantity of their bemes 
is not sur|)riaing ; but the abundant occurrence of some of the other 
remains* in a cave of the dimensions of that described* is not so ob- 
vious ; since such animals as the elephant, rhinooeros* and hippopo- 
tamus* could not possibly have found an entrance, and since it is 
fore^ to the habits of the hymna to prey on the larger pachyderm 
mata. As a solution of this difficulty, the author supposes that the 
remains in question are those of individuals who died a natural deatii; 
and though the hysena would neither have had strength to kill an 
cleplumt or rhinoceros, nor to drag home the entire carcase of adeod 
one, yet he might convey the most bulky animals piecemeal into his 
deu* supposing them tC ^ve died in the neighbourhood. From this 
view of subject it apjHiars probable timt llie a^mulation of these 
bones went on during a succession of years, while the animals in 
question were natives of this country; and the general dispersion of 
similar bones through the dilurian gravel of h^h latitudes, over a 
great part of the northern hemisphere, shows that the period at 
which they inhabited these regions was iHuA immediately preeeding 
the formation cl tins gmTel* and that they perish^ by the waters that 
produced it. Moreover, as all these animals belong to species now 
unknown, and as there is no evidence of their ever Imving existed 
subsequent to the formatkm of the diluvium^ we may conclude that 
the period at which the bones were intsodueed into the Kirkdale cave 
was aiitediluvian. That these extim^ speoies never re-estabtished 
themselm after the deluge, seems proved by the total absence of 
their remitins in the varieties of postdOuvinn accqmulatiotis d sasid* 
mud, and peat, in which, however, we find the remains of Wees, 
daer^ and some other animals, ^ 

, The iffieaametia. then, of this oave seem retoable to a period at 
which the world was inhabited by land animals hearing onfy a general 
reHembkuce to those now existing, before the last inundi^kin of the 
earth. So eomjdetely, however, h^ the violence of that tiemendous 
convulriou destroyed and remodelled the form of its anteffiltudan sur- 
face, that it is only in caverns protected tom its ravages that we may 
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ho}}e to fiikd undisturbed «videiioe of the events occurring in the im«) 
medintely antecedent period ; and such seem to be the bones and 
stalagmite formed before the introduction of the diluvlon mud in die 
Kirlcdale cave. 

The author then proceeds to take a general view of the operations 
sueocssively going on in this cave, founded upon his previous minute 
descriptions of its contents; of its earliest period when it was an un* 
occupied a|>erturc ; of its second period, when tenanted by hyaenas, 
during which, as well as the former, stalagmite and stalactite were 
forming, though necessarily interrupted by the ingress and egress of 
its lodgers ; of the third period, when the animals were extirpated 
and the mud introduced, and which appears therefore to have been 
that of the deluge ; and of the fourth and last period, dating which 
the HUperiicial stahigmite iocrusting the mud was formed, and in 
which no creature appears to have entered the cave till it was opened 
last summer, and no other process to have been going on than the 
uninterrupted formation of stalactite. 

lire strata of diluvial sediment seem to mark the point of time at 
which the latter state of things began, and the former ceased ; and 
the limited quantity of postdiluvian stalactite, no less than the un^ 
decayed condition of the bones, tends to show that the time elapsed 
skroe the introduction of the mud has not been of esmeseive length. 

Professor Buokland concludes this paper with an application of the 
arguments arising out of the detail of foots which it contains, to the 
illustration of other similar phenomena, where the evidence of tholr 
origin is less complete ; of these, hve are in our own country^ and 
the author avails himself of their history, together with that of the 
Kiikdale cave, to elucidate the account of analogous caverns, which 
have been more or less perfectly examined in various parts of the 
Contment of Europe. 

Commaffieu/toff <ff « curioua Appearance lately ohseriicd upon the 
Mom, By the Rev, Fearon Falloivs. In a Letter addressed to 
John Barrow. F,R,$. Head February 28, 1822. \PHil, 
Trans, m% p.^1,] 

On the evening of the preceding 28th November, Mr. Fallows ob- 
served a luminous spot on the dark part of the moon's limb, which, 
by aid of a four-feet achromatic telescope, of a power of 100, seemed 
like a star of the sixth magnitude ; three others much smaller were 
also remarked, but want of proper instrumeitts prevented Mr. Fallows 
from ascertsiniiig their situation. On the 20th« the large spot was 
as brilliant as on the preceding evening, the oOier two nearly invisi- 
ble, and the third and most brilliant of the small s|xits had disap- 
pftared. Qn the dOth, the weather prevented further observatiems* 
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On th Differrnce in the Appearance of the Teeth md the Shape of the 

Skull in diff'ermt Species of Seals. Bp Sir Evemrd Home, Bart. 

V.P.RM. Read February 28, 1822. [Phil. Trans. 1 822, p. 239.] 

In thus paper, which is illustrated by tliree drawing^, Sir Everard 
brings before the Society an account of some |jeculiarities in the 
akuU and teeth of dilFerent species of Seals, in order to prevent mis'- 
takes being made when fossil remains of that animal are met with, 
llie first drawing is of the skull of the large seal, from the South 
Seas ; the second, from a seal shot near the Orkney# ; and the third, 
from a sears skull in the Museum of the College of Surgeons, from 
New Georgia, near the ice towards the South Pole. In all these the 
teeth differ in form, which the author suggests may arise from tlie 
shell fish on which tliey live being of different kinds. 

Sjcperiments and Observations on the Development of Mapnetical 

Properturs in Steel and Iron bp Percussion. Bp William Scoresby, 

Jun. E$q. Communicated by Sir Humphry Davy, Bari. P.R.S. 

Read March 7. 1822. [Phil. Trans. 1822, p. 241.] 

The result of the experiments detailed in this pajier are, that 
merely hammering a bar of soft steel upon pewter and upon stone, 
gives it a feeble magnetic power ; but that the same bar hammered 
vertically upon a poker, became much more powerfully magnetic, 
On inverting the bur a single blow nearly destroyed its magaetism, 
while the effect of two blows was to change the poles. Several 
blows u 2 >on the end of the l>ar when in tlie plane of the magnetic 
equator, also destroyed polarity. Increase in the length of the bars 
augmented the magnetism thus given by }>ercussiau. A strong mag- 
net projjerly tempered w«is uniformly injured by hmuiperiug, but 
most nqudly when the north pole was upwards j after the magnetism, 
however, had been tlius reduced to a certain extent, the power bc-( 
came nearly stationary, so that striking it in any position with the 
some hummer, occasioned scarcely hny change of intensity. 

The strong maghetixing cffeci& of percussion on soft steel, induced 
Mr. Scoresby to apply the property to the formation of magnets, and 
he succeeded in giving to them considerable lifting powers, eveiy 
care being token to exclude al) magnetic substances, and especially 
to free the bars of magnetism before tha experiment. 

'Ilie author also examined the effecta of percussion upon soft steel 
magnets, and uiarn cast iron> 

A soft steel mi^et, lifting 1000 grains, when placed vertically 
upon a poker, wdth its north pole upwards, had its magnetism de- 
stroyed by five blows. 

A bar of ^ WU hammered varticdly upon the j>oker could not 
be made to lift more than between 6 and 1 1 grains. A cast iron bar 
of the same size, and similarly treated, lifted 37 grains, and, having 
acquired this ]KiM er, its magnetism was nearly destroyed by live 
Wow^ with the iiortli pole upwards. 
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On the Alky a of Steel, By J. Stodart, E»(j, F,&,S, and Mr, M, 

Faraday, Chemical Asaistant in the Royal Institution. Communi- 
cated by J. Stodart, Estj, F,R,S. Read March 21 , 1822. [/*Ai7, 

7Vaw». 1822, j?. 253.] 

Tlie metal» which form the most valuable alloys with steel, for the 
purpose of manufacture into aitting instruments, are silver, platinum, 
rhodium, iridium, osmium, and palladium. Eight pounds of Indian 
steel, alloyed with r^T,th of pure silver, formed a very hard and 
tenacious compound, well adai)fced to the manufacture of cutlery and 
several edge tools. Ten |*K)unds of the same steel with r^irth of 
jHire platinum, produced an alloy less hard but more tough than the 
former. 

With rhodium, iridium, and osmium the alloys were also excellent; 
but the scarcity of those metals prevents their general introduction 
into the manufactory. 

The authors then state the processes of analysis which they 
adopted to assure themselves of the composition and perfection of 
the respective alloys. 

The alloy with platinum is rapidly acted ujion by sulphuric acid ; 
and to ascertain the presence of the platinum, the residuary blac^k 
powder of this solution, after having been heated red hot, is to be 
treated with nitro-muriatic acid, and the platinum reduced by heat. 

The residuary matter of the alloy of silver, when similarly acted 
on by dilute sulphuric acid, wsw dissolved in nitric acid, and tested 
by muriatic. The residue of tlie alloy of palladium having been 
heated, was dissolved in nitro-muriatic acid, and precipitated by 
jmissiatc of mercury. h>om the rhodium residuum the iron was re- 
moved by muriatic acid, and long digestion in nitro-muriatic acid 
g^e an easily distinguishable muriate of rhodium. The residue of 
iridium and osmium was decomposed in the usual way by the action 
of caustic soda. 

The rajiid action of dilute sulphuric acid upon these allays, as 
compared with pure steeJ, is next adverted to, and is referred to 
electrical action, a voltaic combination being irroduced by the lilje- 
ration of the difRcultly oxidable metal, 

The black insoluble residue of tiiese alloys, obtained by the action 
of dilute sulphuric, appear to be peculiar compounds. When boiled 
in dilute muriatic acid, protoxide of iron is dissolved, and a black in- 
soluble compound remains, wliich, when dried and heated to 400°, 
burns like pyrophortis, leaving protoxide of iron and the alloying 
metal : hence, say tlMs authors, during the action of the acids on the 
steel, a portion of hydrogen eaters into combination with part of the 
metal and charcoal, and forms an inflammable compound not acted 
on by the acids^ The action of nitric odd on some of these residua 
produces a deflagrating Oompound, especially that from the alloy of 
platinum. 

This paper concludes with some observations on the probable tm^ 
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portaooe of some triple alloys, and on the substitation of pure iroia 
mr sted in the formation of alloys. 

Somfi Observations on the Buffy Coat of the Blood, By John 
Davy, Read April 18, 1822. [PAi7. Trans, 1822, 

p. 271.] 

The peculiar appearance which the blood sometimes assumes after 
its coagulation, and which has been termed ** buiT/' has been referred 
by Mr. Hewson to its increased tenuity and slow coagulation. Dr. 
Davy is inclined to ascribe the separation of the colouring matter 
from a part of the coagulum, or diminished viscidity to the former 
rather ^an the latter cause ; for he has remarked that blood drawn 
in several indammatory ddseases coagulates with its usual rapidity, 
and yet forms the bufPy coat : its specidc gravity also rather exceeds 
than ialls short of that of healthy mood. 

Dr. Davy next adverts to the opinion that the age of the morbid 
adhesions, which on dissection are often found to connect together 
serous membranes, is proportionate to their strength : but as he has 
found strong adhesions formed in tWenty*four hours between surfaces 
of the pleura, in consequence of inhammation artiiidally excited; and 
as he has remarked a peculiar tenacity in the coagulable lymph of 
the blood, enabling it to be drawn out into bands and hbres, wluch 
become solid and opahe, and thus represent ordinary adhesions, he 
is mclined to doubt the correctness of the above opinion. 

Lastly, the author mentions the supposed pouring out of serous 
fluids into certain cavities, after death $ and cites experiments to 
show that, under ordinary circumstances, no such efTuBioii or exu- 
dation of serum takes {daee. 

On the Mechatusm of the Spine, By Henry Earle, Esy, F,R,8, 
Surgeon to the Foundling, and Assistant Surgeon to St. Bwrtkoh^ 
mew's Ho^ital. Read April 25, 1822. [Phil. Trans. 1822, 
p.276.] 

In examining the structure of the vertebras in dilerent animals, the 
author was particularly struck with the mechanism of the spine and 
8|nnal canal in birds, by which great motion is gained in the neck 
without ii^ury to the spinal morrow. '1^ cervic^ vertebras in birds 
vary from 9 to 24 in number ; they d^er considerably from eac^ 
other, and are articulated by complex joints, in some respects rcsem- 
blii^ the mrioidation of the okemnon with the humerus In tW human 
subjeiot, but admitting also of latmal morion. The vaiyipg positions, 
of the articulating surfaces are favoured by the interposition of a car- 
tilage, adapted to the of each bone, and inclosed Irntween! 

rcduidicarions of sinoviaJ rnemkrane^ each joint is thus dim^e, 
resembles the articularion of the human lower jaw. Ihe cai^ 
each vertebra is contcacted in the centre, and et^argea al^ve 
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belcw« In front it is cloted by the bodies of thevertebne ; but in 
the skektou iU poeteiior port is imperfec^ being filled up in the re* 
cent state by membrane, and. protected by the Ugamentum nuchse. 

llie author then describes the appearance, on diaaectioni of the 
membranea of the spinal marrow, and of the meohatiiam by which 
its compreseion in the various and extensive motions of the neck is 
prevented ; he also adverts to the exact correspondence between the 
extent of morion permitted, and the size and form of tlife canal in 
the human ajane, and to some patholog^al oomeqnencea conndoted 
with such structure. 

Drawings of some of tlie cervical vertebras in birds, with a de- 
soiiprion of their difibtent parts, are annexed to this paper* 

Of th« Nerves which aMciate the Muedee of the Chest, in the «c- 
iiorts of Broathing, Speaking, and Expression, Beinig a Cokiinuatim 
of the Paper on the Structure and Functions of the JVipro^, Bp 
Charles Bell, Esq, Communicated tp Sir Humphry Davy, Burt, 
Ll.D. PE,S, Read May 2, 1822. [Phil, Trans, 1822, p, 284.] 

This paper forms the conrinuatioa of that printed in the last vo- 
lume of the Society’s Transactions, by the same author. In the 
present ocunmunicarion the author proce^ to show that the ofiSk^e of 
the respiratory apparatus is not confined to the changes produced^ 
upon the blood, but that the same actions are employed in subservi- 
ence to other organs, and that they peHonn a variety of functions, 
as in the natural voice in articulate language, and in the expreesion 
of passion, as well as in the more familiar acts of smelling, coug^g, 
sneezing, 8cc. 

Having established the proofr of the necessity of a number of re* 
mote parts being joined in the performance of these functions, he 
proQ«a^ to show there is a ^tinot class of nerves ior this pur- 
pose* That these nerves depart from the same column of the spinal 
munow, and diverge to aU we pa^ of the frame, which are drawn 
into consent in the action of respimtiori. 

Proceeding to show the difference betwixt the calm and tinifortn 
breariuttg frr the purposes of oircularion,. and the exeited and more 
iivegulm' notions, a^ speaking, ainghig; ocamhii^, «nd arteeein^, he> 
pnotves the Ueeeeslty of certam pow^ful musclds &ing bVoUght m sm 
accessories and aids to the common muscle af ro^iraridh. He nexlrt 
shows that the respiratory nerves are enrirely distributed to these 
accessory muscles* 

After tracing these nerves, and disengaging them from their k- 
tricate reiarion with the othm; nerves, he proofs, by eoDopararive 
anatomy, and by experiments, to show that they are reajnmtcwy 
ixerves, and rimt their division cuts off the parts to which they are 
respecri^dfy distributed from partkHiparihg in the act of respfratibft. 
He takes ocoarion to show that authors havb utteivded tod ex* 
duidvriyto the par vagum, or eighth pidr of net^es, winch is 
prim^al at central nerve of an extensive class of nerves, whidh 
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have the »ame root, and receive their power from the name source ; 
and that when iiqured in their common origin, there is a simulta* 
ncous oeesation of motion in otl the apparatus of respiration, Uiat 
breathing instantly ceases, and with it life. 

Touching on J^thology, he assigns reasons for believing that 
sudden death, when tliere i» no apparent injury of vital organs, is 
by disorder of this division of the nervous system. 

Having distinguished these nerves from the common voluntary and 
sensible nerves on the one hand, <ind from the sympathetic system 
on the other, he proceeds to show that expression is seated in these 
nerves. That they are not merely the nerves which order the motions 
of breathing, the nerves of natural and articulate language, but that 
througli tliem the breast, chest, and fiu;e become the organs of ex- 
pression, whenever the heart is agitated by sentiment or passion ; 
and that without their instnunentality, the utmost a^tation of the 
spirits in passion would be attended with no outward sign. 

Experiments and Observations on the jVeipry Pitvh-stonet and its Pro- 
ducts, and on the Formation of Putnice, Bp the Right Hon, George 
Knox, F,R,S. Read May 9, 1822. [PAi7. TVans, 1822, p, 313.] 

After describing the geological locality and the external character 
of the aliove minerd, and adverting particularly to its oily smell, 
Mr. Knox proceeds to show, by its chemical analysis, that, exclusive 
of tlie constituents of this substance ascertained by Klaproth, it con- 
tains a considerable but variable proportion of a peculiar bitumen, 
separable from it by distillation at high temperatures, 'fhe author 
also succeeded in detecting some volatile princijjle in the pitch-stone 
of Meisser, analysed by Klaproth, as also in that of Arran ; but it 
exists in them in smaller quantities than in the pitch-stone of Newry. 

After having separated the water and bitumen from the mineral by 
heat, Mr, Knox found that by subjecting the residue to a bright red 
heat, it assumed not merely the appcaxauce, but the prc^ertics of 
pumice ; and he attributes this appearance to the slow escape of the 
bituminous matter, producing a vesicular structure. 

'llie author details in this paper the process of analysis which he 
employed for ^e separation of the constituent parts of this pitch- 
stone, and adverts to those circumstances in which it ap(>ears to differ 
from the varieties of the mineral previously examined. 

Observations on the Changes the Ega undergoes during Incubation in 
the common Fowlf illustrated bp Microscopical Drawings, Bp Sir 
Everard Home, Bart, V,P,B,S, Read May 19, 1822. {PhiL 
Trans. 1822, />. 389.] 

The molecule from which the future embryo is to be formed, is ob- 
served upon the surliMje of the yolk before it leaves the ovarium. It 
consiifts of globules W.Tnrth of an inch in diameter, surrounded by a 
mixture of these and larger oval globules, similar to those of the 
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bird*B blood, excepting their red colour; some oil is also discover- 
able, In the passage of the yolk along the oviduct, it acquires the 
albumen and its membrane ; in this passage also the thread-like sub- 
stances, which Mr. Hunter called the poles, were formed. Sir Everard 
next describes the changes which the egg undergoes during incu- 
bation. In four hours tlie rudiments of tlie embryo are perceptible ; 
and in eight hours the brain and spinal marrow are surrounded by an 
amnion, all of which increase in distinctness for the Erst twenty- four 
hours. In thirty-six hours the intervertebral nerves and the lobular 
structure of tlie brain, and in forty-four hours the eye and heart are 
seen, and in two days and twelve hours it contained red blood, and ar- 
terial ramiEcations began to be formed. In three days the rudiments 
of the wings and legs were formed. These parts progressively in- 
crease until the sixth day, when the amnion is Elicd with water, and 
shortly afterwords the parietes of the thorax begin to form, and mus- 
cular action becomes evident. In seven days and twelve hours arterial 
pulsation was Erst perceived ; and in eight days and twelve hours the 
liver was seen. In ten days and twelve hours the cutis was covered 
with cuticle, and tlie gizzard and intestinal canal were formed. ITie 
above, as well as several intennediate changes, are illustrated by 
drawings, and the author concludes the paper witli some observations 
upon the circumstances in which the clianges observed during the in- 
cubation of the egg, differ from tliose which occur in the ovum of 
the quadrujied. 

O^senmtions on Corro^iive Sudima(e, By John Davy, JIf.D. 

Head June ti, 18^2. [Phil IVms. 1822, p. 357.] 

It has sometimes been stated tliat corrosive sulilimate suffers de- 
comptisitiou by exposure to light ; but Dr. Davy found this not to he 
the case with the dry salt. Its aqueous solution, however, and espe- 
cially its solution in proof spirit (the Liquor Hydr. Ox)?mur. of tlie 
PharmacopcDia), when exposed to sunshine. Uejwisits a little calomel, 
tuul forms muriatic acid. The alcoholical and ethereal solutions suffer 
no such change ; nor do the aqueous svdutions, to which small quan- 
tities of muriatic acid and of muriate of ammonia have been added. 

The autlior found corrosive sublimate soluble in water at 57", in 
the proportion of 5*4 per cent Alcohol at 60" dissolved half its 
weight, and ether about one third its weight. Heated with oil of 
turpentine, corrosive sublimate gives rise to the formation of muriatic 
acid and calomel, carbon is deposited, and a little artiEcial camphor 
produced ; with other oils the changes are of a similar description. 

Muriatic acid of sp, gr. M58 at 74", dissolves twice its weight of 
corrosive sublimate* the specific gravity of tlie resulting solution being 
2*412 ; when the temperature of this solution is somewhat lowered, 
it concretes into a mass of acicular crystals,. 

Nitric acid at the temperature of 30", does not dissolve corrosive 
sublimate* nor does sulphuric acid. 

A mixture of 34 parts of corrosive aublimate, and 6**75 of muriate 
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of ammonia^ liqudie» vrhen heated. Mng more fuaible aiid ksa vola- 
tile tlian the ingrediente separately^ and couoretes into a gpray cry- 
stalline mass on cooling. The au^or then describes the property of 
several solutions of corrosive sublimate and sal-ammoniac, showing 
that the solubility a/i the compound salt exceeds that of the most so- 
tutde ingredient ; and details some experiments illustrating the action 
of the muriates of baryta, magnesia, potash, and soda, upon corro- 
sive sublimate. 

On the State of Water and Aliform Matter in Cavities found in cer- 
tain Cry stale ^ By Sir Humphry Davy, Bart» F.R,S. Read June 

13, 1822. [PhiL Trane. 1822, p. 3p7.] 

After adverting to the interesting phenomena connected with cer- 
tain crystallme products of the globe, and showing that tlm Huttonian 
theory more plausibly accounts for their formation tlmn the Wer- 
nerian, Sir Humphry proceeds to oiler additional arguments bi its 
favour, deduced from his examination of the aeriform and liquid 
matter contained in certain siliceous stones. The fluid was in all 
cases found to be nearly pure water ; and the elastic fluid was pure 
uasote, existing always, however, in a state of considerable rar^o- 
tlon; namely, from 12 to 18 times more rare than atmospheric air. 
In the only two cases in which the relation of the bulk of the water 
to that of the void space could be ascertained, it was nearly as 2 
to 1. 

In the chalcedonies of basaltic rooks the gas was also azote, but it 
was dl or 70 times more rare than atmospWic air, the quantity of 
water to that of void space being the same as in the rock crystal. 

It occurred to the author that atmos|dieric air might have been 
originally included, and that the oxygen might have been absorbed 
by the water ; and an experiment is detail^, tiie result of which 
iwoved favourable to such an optnion. None of tile orystds of se- 
condary rocks examined by Sir Httmphry Davy were impervious to 
air i in these, thcrefbre, atmosj^i^ic air was found of its usual den- 
sity ; this was even the cmse with the cavities in dense oalcarttous 
spar. 

'fhe president observes, in concltiikmi that it appears difiicult to 
explam the resiilU obtained, unless by supposing tl^ water aikd rilioa 
serrated from each other at a very temperature ; at such tem- 
peratures a lk|uid hydrate of riMca m%ht extst under pressure, and 
like other liquid bodies in the atmosphere, it would probably contain 
small quantities of atmospheric air r and upon such a sui^sition, the 
phenomena presented by the water in rock crystal and chalcedony 
might be accounted for. 
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8<nM ExperimmtB on ike Chanaee which take place in the fitedlhin- 

cipiee of the Egg during Incubation, By William Prout, M,D. 

F,R,S. Read June 20, 1822. [PhiL Trans, 1822, 377.] 

In the researches detailed in this pi^per, the auger's attention was 
chiefly directed to the nature, proportions, and changes of the eaitiiy 
and skine substances contained in the egg, and to &e source of tlie 
matter constituting the skeleton of the chick. He therefore analysed 
the egg first in its recent state, and then at the end of the first, se- 
cond, and tliird weeks of incubation, his experiments being princi- 
pally confined to the eggs of the domestic fowl. 

After some preliminary details relating to the variations in weight 
which eggs suffer when kept, and which eho-w that for a considerable 
period they susttunu doily loss of about nine grains, and that the 
relative weights of the shell, albumen, and yolk, are liable to con- 
siderable variation. Dr. Prout proceeds to describe the manner in 
which he conducted his analysis, especially in relation to the stiline 
principles of the yolk. This substance is remarkably diflicult of in- 
cineration, in consequence of the phosphorus which it contains burn- 
ing into phosphoric acid, which forms a coating that protects the 
coal from the action of the air. The general results of these experi- 
ments are thrown into the form of tables, lliey show that the rela- 
tive weights of the constituent principles of different eggs vary 
siderably, and that during incubation the loss of weight exceeds ' 
about eight times that which the egg sustains by ordinary kee pW -y 
That in the earlier stages of incubation an interchange of principle “ 
takes place between the yolk and a portion of the albumen, which 
passes into a substance in some respects analogous to curd of milk* 
That as incubation proceeds, the pl^phoms of the yolk becomes 
phosphoric acid, whi<m, united with lime, is found in the bones of the 
chicken; which lime, Dr. Prout thinks, makes its appearance in some 
unaccountable manner, and from some unknown source, and that it 
does not pre-exist in any known state in the reoent egg. Its only 
possilde source, observes Dr. Prout, is the shell; but we are pre- 
cluded ascertaining the exact quantity of lime in any particular shell 
before and after incubation, and the application of averages cannot 
be resorted to, in consequence of the g^t difference of weight in 
the shells of different egp< The author's reasons for doubting that 
origin, or source of the lime, are, that the membrane in contact with 
the shell is never vascular, and that both the albumen and the yolk 
contain at the end of incubation a considerable quantity of ee^y 
matter, which one would suppose would have been appropriated to 
tim bone in prs^srenoe to that derived from a more remote source. 
Dr, Prout observes, that the circumstance of the shell becoming very 
brittle towards the end of incubation, may by some be oscriW to 
the absorption of a portion of its substance ; but this he is inclined 
ratiber to refer to the heat requisite to the process of incubation, 
which lie thinks is su^oient to account for ail the known chimges 
which the shell suffers. He is of opinion that great doubt hangs over 
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the fM)urce of tlie lime, though he by no meuns intends to afisext the 
impossibility of its being derived from the shell. 

On the Placenta. By Sir Eversrd Home, Bart. V.P.R.S. Read 
June 27. 1822. [Phil. Trans. 1822. 401.] 

After adverting to the discovery of the unattached human ovum 
in the uterus, and to the formation of the placenta independent of 
the chorion, the author proceeds to show that the office of the pla- 
centa. and when that is wanting, of the chorion, being to supply ma- 
terials for the growth of the embryo, it varies in structure, and has 
a peculiar form in every genus of animal, and is to he considered as 
the means employed by Nature to prevent the whole system respect- 
ing animals from being thrown into confusion by any two different 
genera continuing to interbreed with one another, and which cannot 
take place without a new form of placenta its ens ployed, fox which 
there is no provision. Ulxc author then states tlmt the period of 
utero-gestation depends upon the structure of the phmenta or cho- 
rion ; that where they are very vascular it will be siiort, and where 
the reverse very long ; and that where the female of one species 
breeds from the male of another, whose utero-gestation is diiferent, 
the hybrid is brought forth at the end of the longest period of the 
utero- gestation of the ejiecies concerned. Sir Everord thinks that 
the placenta and chorion arc instrumental in producing tlie stimulus, 
in consequence of wliich pturturitum comes on ; for us scam as double 
circulation takes place in the fmtus, which is not till the lungs are 
perfected, the placcntii is so much diminished, that this alone may 
produce a sepanition of the jdacenta and chorion, and expulsion of 
the young. I’he author coxmlades tliiis paper 'v^th a specimen erf a 
new classidcation of animals, founded upon tlie variation of struc- 
ture of tile placenta, of which the first class only is given, including 
animals in which the ovum becomes attached to the womb of riie 
mother. This class comprises seven orders, distinguished by pecu- 
liarities in the structure of the chorion and placenta. 

Of the Geoyrajstkical Situation of the Three Presidencies, Calmtta, 

Madras, and Bombay, in the East Indies. By J. Ooldingham. Esa. 

F.R.B. Read June 27* 1822, iPhil. Trans. 1822, 408.] 

From an extended scries of observations of the eclipses of Jupiter's 
satellites, corrected tor the cuference of the tables from the obser- 
token at Greenwich, at or about the time of each eclipse, 
the mean longitude of the Obeervatoxy at Madras is 80° 17' 21" 
and the mean latitude found by meridional observations of the sun 
and stars nor^ and south of renith, taken with tlie sextant, circular 
instrument, and zenith sector, is 13° 4* 9" N. 

By a series of corresponding eclipses of Jupiter's satdlites, taken 
at Fort William, riie longitude of the Fort appears to lie 88^ 23' 
30" E. 



By« of Itukar olMervatkmtv aad df the edipRes of ijbe satel- 
Hte» of Jupiter, the meftn reeult duly odrreeted. glvee the longitude 
of Bombay Church 72® 54' 43" E., and of the lighthouse 72® 53' 
86" E* of Greenwich, llie mean latitude found by 32 meridional 
obaervationa of the «un and atara» duly corrected, was found to be 
18® 56' 7" N. for the Church, and 18® 54' 25" for the Lighthouse. 

ly the Difference of Longitudes found by Chronometer, und by eorre- 
spondant Eclipses of the Satellites of Jupiter ; with some supple* 
mentury Information relative to Madras, Bombay, and Cuaron ; as 
also the Latitude and Longitude of Point de Galle and the JF^iaPs 
Hood, By I, Goldingham, Esq, F,R,S, Read June 27, 1822. 
[Phil, Trans. lS22,p. 431.] 

The longitude of Masulipatam Flagstaff by the eclipses is 81® 12' 
33", and by the chronometer 81° 12' 15", which is so close an agree- 
ment, that the longitude of this important point of the coast may be 
r^arded as correcUy dteteimined. Mr, Goldinghom then details the 
obsenrations by which he determined the latitude and longitude of 
Point de Galle Flagstaff, the mean of the former being 6° O' 50" N., 
and the latter 80® 17^ 2" E. ; the longitude of Canton, deduced as 
the mean of Capt. Huddart's observations and his own, Mr. Golding- 
ham gives as 118® 18' 28" East of Greenwich. 

OAserveitojw on the Genus Plonarla. By J. R. Johnson, F.R.S. 

Read June 27, 1 822. [PAiT TVans. 1 822, p. 437.] 

In this pajjer the author confines his observations to four species 
of the above genus, which are delineated of their natural size in an 
annexed drawing. Tliey are generally clustered under leaves, stones, 
or pieces of wood, in slow Btreams ; they are very rapid and change- 
able in their movements, in consequence of the annular muscles of 
which the body consista ; their texture, however, is so soft, as not 
to admit of accurate dissection, though the author was able to ascer- 
tain that the body consisted of one common cavity, with lateral cells, 
like tbat of the medicinal leach. In the Planaria torva, two ventral 
operturoB are paitiouiarly distinct. The upper one gives passage to 
a long flexible tube, and the lower conducts to tlie ovarium ; this 
tube they frequently project, and employ it in {seizing worms and 
aqtMttic insects ; they also receive their mod by tins organ, and not 
exclumvely by the mouth, as the author proved by presenting an 
earth worm to one of the lactm, from which hciuid re- 

moved tile head ; it soon afiSixed itself, and beofiine distended by food. 
When, however, tile animal is injured, or loses this tube, it then takes 
sustenance by the mouth. Though he has repeate(By seen the young 
of the Planaria form and Planaria eomuta, the author has not de- 
termined whether they are oviparous or viviparous. The Planaria 
ladea and Pknatia are oviparous, producing eggs within g 
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of which pfoduces from 3 to 8 youngs 
which, Cfoaplng from the egg, are of varioue sizes, and very 
active. 

But the most singular part of the history of these animals is, that 
they not only perpetuate thdr species os abo\»e described, but also 
by a natural division of their body Into two portions, the head part 
reproducing a tail, and tlie tail a head in about fourteen days. These 
appearances are represented in annexed drawings, and several expe- 
riments are detailed in further illustration of their reproduction, 
ahowing that a }>erfcct animal is producible. 

Sme Ssperiments and Researches on the Saline Contents of Sea- 
toater, undertaken with a view to correct and improve its Chemical 
Analysis, By Alexander Maroet, AT.D. FM.S. Honorary Pro- 
fessor of Chemistry at Geneva, Head June 27, 1822. [Phil, Trans, 
1822,/ 448.] 

At the commencement of this paper Dr. Maroet, after odvertmg 
to the conclusions at which he arrived in some former researches 
communicated to this Society, notices the extraordinary assertions 
of Eouelle and of Proust respecting the existence of mercury in sea 
water* By a very careful examination, however, of bay salt, he was 
unable to detect the smallest trace of that metal ; nor did he £nd it 
in a sample of Sel dc Gabelle obtained from Calais for the purpose 
of examination* 

Dr. Marcet next examined sea water, with a view of ascertaining 
whether any nitrates are present in it : with this view he added sul- 
phuric acid and gold leaf to the concentrated J)itttem, and boiled the 
mixture, but the metal was not in the least acted on ; when, how- 
ever, the smallest quantity of nitre was added, the gold was instantly 
dissolved. Hence the absence of nitric salts in sea water may be 
inferred. 

In examining some of the s^e bittern for earthy and metallic 
salts, the author found that nrither alkalies nor their carbonates 
throw down anytliing but magnesia, and that no muriate of lime 
appears in any case to be present. Selenite and carbonate of lane 
were, however, found in the matters deposited during the fist eva- 
pomrion of the transparent and pure sea water. 

When Sea water is evaporat^ to dryness, and the residue sub- 
mitted to distillation at a red heat. Dr. Marcet found that a pordon 
sal-ammoniac sublimed. Lastly, he observes, that' no sulphate of 
snda is (hscoverable in sea water, but that it afforcb, on evaporation 
along with other salts, certain rhombic crystals, Which me triple 
sulphate of potash and magnesia* 



119 


On ike tJUimie Anafym of P^eff^tabh Buhumm. % 

An^ew Ure, M,2)^ PMJs, ^ad June 27, l622« [j’Atf* JVimt. 

1822.je>. 4570 

Dr; Ute eomme&eea this paper by advertii^ to the ftJkdes to 
which ^ modes of eixalynmg organie substaAces hitSievto pmotbad 
are sulsject; aad in detailing me peculiar methods adopted in his own 
researches, he shows the means odT obviating them, and of diminishing 
the various sources of inaccuracy to which these complicaled pro- 
cesses of analytical chemistry are necessarily more or less lialde. 
Where oxide of copper is used, its hygrometric quality has generally 
been overlooked, or not duly allowed fbr^ and the aisimid and imge- 
table substances have not in general been exposed to any process of 
desiccation suiHoiently exact or uniform ; the author therefore always 
used the oxide of copper in some known or ascertained d^jpise of 
humidity ; and he dried the organic bodies in the air-ptunp vaeuum, 
aided by the absorbent powers of a surface of 0ul|diuric acid in*tbe 
apparatus, and with precautions which he fully describes. He then 
details the best means of applying heat for the decomposition of or- 
ganic substances, and describes a drawing representing the construc- 
tion of his furnace, and other implements. Lastly, he points out the 
method of examining the results and prodticts, md gives in detail 
the analysis of sulphuric ether, as illustrating the mode of computing 
the relations of the constituents, while the results of the other ana- 
lyses are, for the sake of brevity, thrown into a tabular {arm* Dr. 
Ure concludes his pa|>er with some general remarks on the analy- 
tical details. In respect to sugar, he observes, that on couqiariug 
pure crystalline sugar with diabetic su^, the latter exhibits a no- 
table excess of oxygen ; and he considers weede sugars (as the re- 
dners call them), in general, to exhibit the same peculiarity. 

In applying the atomic theory to liis experimental results, the 
autiior enlarges on the different views which may be taken of the 
ultimate constitution of a variety of or^ic products, and enters 
at considerable lengtihi into deta^ relating to the vegetable acids, 
with a view of determining irith exactness their prime equivalents, 
and the rdative proportions of combined water which they oontai!i 
hi tiieir crystalline states. 

The Ocoaka Iischcre. MicniscQpical ObBervatiane on the Suepeneum 
the JUascakr Motione of the Vibrio tritioi. Bp Francis Bauer. 

Meq: F*n.a* and HB. Read l^eceroLhef 1S22. 

Tram* 1828, p* L] 

The Vibrio tritid is a small worm winch infects wheat, being the 
immediate cause of that destructive disease called Bar Cockle, m 
Pulses. Upon exammingtlmgniiuthiw diseased, the author 
them to be the imunpregnated germeus, containing masses of a wUte 
and appamitiy gluey mucus, which be removed in the ihi^pe 
oi a m bttU, and whidb, when Imoiersed in water, and vieMd 

k2 
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through the ^crosco^, displayed hundreds of minute worms in 
liv^y "Wheh these worms had beconw perfectly dry, aiid 

^tlrely lifeless, they again recovered upon being moist- 
ened with R drop of water, and were as lively as before. 

To determine the origin of these animals, Mr. Bauer undertook a 
series, of experiments, which convinced him that the spawn or eggs 
were conysy^^ into the cavities of the germens by the circulating 
sap^ In these experiments he inserted some of the worms into sound 
pains of wheat, suffered them to germinate, and found the wmms 
in different stages of their growth in the stalk, and ultimately in the 
germsns. 

The largest of these worms was one fourth of an inch long, and 
one eightieth of an inch in diameter ; their head is armed with a 
moveable proboscis, and the tail ends in a claw-like point ; at a small 
distance from which, on the inferior side, is an orihee, from whicli 
they discharge tlieir eggs in strings of £ve or six, adhering to eacii 
otlm. Each egg is about <rhrtli of an inch long, and -rhrth, or ^-n-th 
in diameter ; and if attentively examined, they are transparent enough 
to allow of the young worm being seen within, which, in about an 
hour and a half after the egg is hud, extricates itself. These worms 
exhibit no external distinctions of sex, and tlie author considers them 
to be hermaphrodites. 

The first specimens of these worms which Mr. Bauer examined, 
were from grains twelve months old, and consequently perfectly dry. 
He. however, also succeeded in recovering tliem by immersion in 
water, from wheat which had been kept five years and eight months ; 
but the longer the specimens were kept, the longer were the wonns 
obliged to be immersed in water, to enable them to recover their 
muscular motions, llie longest jieriod of its suspension which he 
had observed, was six years and one month ; after that time they 
seemed perfectly dead. 

Alternately moistened and dried in a watch-^ass, these worms 
might be preserved alive for sever^ weeks; and U kept continually 
moist, they remained alive for three months ; but if dried at the end 
of that period, they do not again recover, but become quite straight, 
and remain unaltered in the water for more than fourteen months, 
when they gradually decay. Their extraordinary preservation, and 
these various circumstances, Mr. Bauer refers to the mucous-like water 
in which they are enveloped, and which appears to be of an oily xm* 

rntthor concludes this paper with an abstract of the description 
of these vforms given by other writers, and of thqir opinions respect- 
ing their origiu. 

On MetxaUe ntanmm. By W, H. Wollaston, i^.D. r.P.B.5. Read 
Beeeitiher 12, 1622. [Piltf. Trims. 1623,p. 17.3 

BmaB culde,cmt^ are ocoasionally met with in the^silstg of iron, 
fiimaices, whudi^ vom bo^ imbedded in sulfdmret of irmi> been 
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eixwinattoja than tliey hnd prenouftly ireceived. Dr. Wolbaton naeier^ 
taiued them to he titammn in its m^allic state. He fonad them not 
only harder than pyrites, but so hard as to scratch glass, and even 
agate. They are neither acted upon by nitric, sulphuric, nor muri* 
atic acids ; nor arc they dissolved by nitxo-muriatic acid. They are 
invisible before the blowpipe, but become superliciidly otidiaed, and 
borax restores the cleanliness of their surface, by dissolving the oxide. 
By nitre tliey are rapidly oxidized ; and by oonibining Its actidh with 
that of borax, they may be entirely dissolved. The fused mass is so- 
luble in muriatic acid; and from this solution the alkalies precipibte 
a white oxide, insoluble in pure and carbonated alkalies. Wbdti 
evaporated, the excess of muriatic acid may be driven off, and a so- 
luble muriate remains, in a state favourable for exhibiting the leading 
properties of titanium. Infusion of galls produces in this solution the 
characteristic reel precipitate ; prussiate of potash occasions one of 
similar colour, which differs from prussiate of copper by inclining to 
orange instead of purple, while prussiate of uranium is rather brown 
tlian red. 

Altliough the crystals are imbedded In sulphuret of iron, Dr. Wol- 
laston found in them neither iron nor sulphur, lliat they are in the 
metallic state, is proved by the perfection with which they conduct 
a feeble degree of electricity. ITiey did not unite With tin, lead. 
sUver, or copper. From their extreme infusibilitjr, Dr, Wollaston 
thinks that they have not been formed by crystallization in Cooling 
from a state of frision, but have received their successive increments 
by reduction of the oxide dissolved in the slag aroUnd them,— a modt 
of formation to which we must have recourse ftir conceiving rightly 
the formation in nature of many other metallic crystals. 

On t Ac Difference of Structure beivfeen the Human Memhrana 7^* 

mni and that of the Elephant, By Sir Everard Home, Eairi, 

Read December 12, 1822. [PM. ZVmw. 1823.J?. 2^] 

In an elephant three weeks old, the membrana tympani was of an 
avi4 form, inch long, and If bmad. 'The muscular fibres He upon 
its inner surmcc, and terminate by an attachment to the point an^ 
two sides of the malleus, so that one portion of the fibres is short, 
and the other mmre than double their length. Prom this stmetme 
the elephimt cannot adapt its ear to tfiudcal sounds in the same 
manner rite human ear does ; but in Sir Everard's miinkm, it is 
enabled by the long fibres to hear sounds at a great dmance. In 
regi^^ nmsical sounds, high notes scin^y its attenrio^^^ 
but it listens to the lower ones with apparent sariafsieticm. neat 
cattle, and in the deer, the membrana t^pani is oval, ami the stme- 
tore approximates to riiat in the elejdiant. In the horse, the hm» 
and the eat, the handle of the malieus lies m the middle line, so that 
the fibres on the two sides are e<}ual, and the organ appears simi- 
li^y coiutructed m the whole of rim feline tribe. 



Corfieelloiiff ie the Great Meridkmai Arv, eii^^lkig from Lati>* 

tude ^ W* 99 to Latitade ir 3' to rodim it to the 

PmiitmoiUary Btandari- By Lieutemmi Colonel W. Lambton, 
F. omI Correeponiiog Mmher of the Royal Aoadmy of Boienwa 
ai Pork, Read January 9, 1823. [PAi7, IVans. 1828, p. 27.] 

It «|)|MMuni fixm tbe investi^tions detailed in thi« paper, that with 
MMwaet to a nteaauTeznent on the mendian, the degree depending on 
Coiondi Lambton*» brass scale most be multlpU^ by die fraotkm 
*000018, and the product subtracted from the measure given by the 
«Mde to reduce it to the present parliunentary standard ; and that 
the degree depending on Rmsden's bar must be multiplied by *00007, 
and tlm product added to the measure given by the s^e to reduce it 
to the standard. 

On the Chanyeo which have taken place in the DecUnaiion if some of. 
rAeprtactpa/ fixed Stare, By John Pond, Meq, Astronomer Royals 
FAS, Read April 18, 1822. [Phil. Trane, 1828. p, 34.] 

Dhe objects of this communication are chiefly two ; the flrst is to 
restore a greater degree of oonfldence in the results of the late ob-* 
servations made with tlie mund circle at Greenwich, which now ap- 
pear to have been subjected to a very small error only, arising £rcw 
some temporary causes now very efleotually removed ; and the second 
to pmnt out a want of uniformity in the proper motions of almost all 
the stars, which is of such a nature as to indicate a slow change 
|dace towards the south in almost every instance, with the exception 
of 7 Ursm majoris, $ Urse minaris, and ^ Gephei only. Ihie greater 
deviation is found in three veir bright stars. Capella. Procyon, and 
Sirius. The proper motion of each of these is southward ; l^ce 
these proper motions arc accelerated, while that of Arcturus, on the 
contripy, may be considered os uniform. 

The author observes, that though the number of stars which have 
proper motions mnthwards is nearly equal to those of which the pro- 
per motion is southward, yet the joint magnitude of the morions 
souriiward exceeds that of motions directed xmrthwaids nearly in 
the proportion of 4 to 1.. 

It was not tiU after February, 1821, that riie mural circle became 
completely out of repair; its present perfection has been veriied 1^ 
means observations made with an arrifloial horison of mese^ 
protected by wooden boxes, of diiforent rises and figures aocoeding 
to the dift^t altitudes cd the stale: at the same rime, Mr, JP^md 
obsecyee, that for very deltcate puipoaes it would be improper to 
place implicit oonfldenee in the obeemrions of deeliimrioii made in 
rim eouise of the year 1820. 
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Append to the ptece^g l^aper m ila ChmgeB wUeh n^ppeor to ham 
taken place in the Declhuttitm qf some of the fiaei &tan. By John 
Pond, Esq. Astronomer Royal, FJRJS. Read Novetaber 14, 1822> 
[PhB^ Thmjr# 1823, p^ 89.] 

The author states that the obaerva^ons made at Greeawich durinf^ 
the last summer have coiihrmed his former results, showing most de* 
cidediy that the computed places of the principal haed stars do not 
agree with those detOTmined by actual observation. He hade the 
general tendency of the deviation to be southward, but inoonstderaUe 
in about one third part of the heavens as to right ascension, in which 
part, from the zenith to the pole, stars appear a small qtnmtity 
to the northward ; in the remaining part, as to right ascension, all 
the stars deviate to the south, and with a few exceptions the souths 
cm more so than the northern ones. 

He then inquires, whether these deviations admit of explanation 
by supposing ^m to arise from errors in the instmment, or in the 
mode of observing. If occasioned by the general uncertainty of astro* 
nomical observation, they would be found to follow no law at all ; if by 
ernu^ in the instrument, they would bear some direct proportion to 
zenith distance. But these anomalies are shown to depend rather 
on light ascension than on zenith distance ; and a» it cannot be con^ 
oeived in what way error of zenith distance can be induenced by 
right ascension, the supposition of error in the instrument will not 
account for the deviations. In further proof of this, numerous ex* 
amples are given of unequal or opposite deviation in stars a^iacent 
as to polar distance, but of opposite right ascension ; in all whidi 
cases, owing to the shortness of the arc to be measured, and the con* 
etoncy ther^ore of the error affecting it, the deviation of the stars* 
if owing to the instrument, would be the same both in direction and 
degree. 

The author next considers the different hypotheses that may be 
entertained by those who, not convinced by the preceding arguments, 
may yet be ^posed to attribute these discordances to error. Ad* 
mitring the accuracy of Bradley's observations to form the ground* 
work of the present inqmry, they must suppose either the Catalogue 
of 1813, or that of the present period, to be erroneous. If, aseunmig 
the present catalogue to be correct, we interpolate between it and 
that of Dr. Bradley, for the purpose of ascertainmg the defects of 
the CataU^i^ of 1813, the latter will be found to have been eiro* 
aeOas beyond belief, a^ that of Dr. Brinkkw, made abotrt the same 
period, to have horn rather more so. It wjfl sdso follow, from the 
same mdmiasian, ribat tiie errors attribut^k to dexure committed in 
1813 have rinoe dise^ppeared, the instrument has gradudUy be* 
come more perfect ; whereas the natural tendency of such a defoet 
would be to increase, and to give receipts every year more and more 
distaiit from the t^ 

The valkrity of the second hypothesis is next examined, which, 
asraaing the Catalogue of 1813 to be correct, regards the present 
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as an(t thif leada th^ autlit^ 

U ^ w <dMervail<m« of praaent day. Hia pin- 

a;|^ on tiu»ir accuracy be foouds on ^ coincideiice of the 

r^ults obtained by the two independent methods of direct vision and 
refleotion^ and he shows in what manner this coincidence of the two 
resets is a proof of the accuracy of either. The general tendency 
of all instnimentSi he observes, is to undergo equal and i^posite 
flexures^ at equal elevations on either side of the xenith ; whence it 
cannot be inferred, with regard to instruments that turn in aaimuth, 
that dexure does not take place, fh>m stars of dHFerent altitudes giv- 
ing the same error of coUimation. But on the contrary, if. by the , 
method of reftection. stars of different altitudes give the same hesi- 
zontal )>oiut. the strongest proof will be afforded of the non-fiexure 
of the instrument. 'I'hese equal and o])poBite flexures on opposite 
sides of the zenith, will, in our latitudes, affect stars near the equator 
by errors in polar distance about double of the errors committed in 
stars near the zenith, llieee views are illustrated by a compaiison 
of the Greenwich Catalogue with those of Dr. Brinkley and Mr. Bes* 
sel; and since the two latter, in conformity with the law of flexure^ 
differ from one another by 5^' near the equator, and by only half that 
quantity near the zenith, it is inferred that the instruments need by 
Uiose two astronomers, one or Imth of them, are liable to dexure. 

Since those stars must be most correctly determined by the method 
of reflection, whose altitude is the least, on account of the shortness 
of the arc to be measured, the author considers himself intitkd to 
decide what is the share of error which, in stars near the equator, be- 
long to each of tliese catalogues. In stars so situated. Ihr . Brinkky% 
pol^ distances exceed the author^s by about 2^'. and Mr* Beasd’a 
fall short of them by about 3" ; and since the Gmjawioh Catalogue 
everywhere divide# the difference of tlie two catalogues in nearfy the 
same ratio, it is considered pmbable that the errors of each through- 
out are nearly m the same proportion. 

0« the PMiikx of a Lyrm. By John Pond. A$tronom€r JRoyaf. 

F.RE, Head November 14, 1822. iPkU.Tran$. 1823. p. 53:} 

The author, not satisflod with his former attempts to discover the 
pundlax of a liyne with the mural circle, has resumed his examina- 
tions of this star witfi the same instrument, being prevented 
enqdoying the method of a diced telescope, for want of an opposite 
star sufficiently bright to he observed throughout the year. Ilie 
l^blin observations having indicated that the parallax ofyDraooitiis 
is ixwensihle, and that of a Iiyim about he investigates list the 
diiffere^ of parallax between these stars; seconffy, the abtobte 
para^ of a L^ne. , 

"rhe change m the angular distance of the two stars at opposile 
seaso)(ts. he Snds not to exceed one teutli of a second; whid^ peilact 
coinmdeime he attributes in great measure to toe of toe 

winter of 1621-1822. enabling him to equalize ^ temperatures of 
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th« outer a&d iniier themometer tibtou^out the whole eoune of 
obtemtion. It k thown thftt tempemture cannot have vitiated 
-these results by Its effect on the instrument, since they are the same 
whether we employ the readings of two, or of six micmscopes. 

The absolute parallax of a Lyrw is investigated by the method of 
reftection, which the author had suocessfuUy introduced into other 
astronomical researches. Although the period of observation em- 
braces only half the period of the double parallax, yet that apparent 
disadvantage is more than compensated, in the author's opinion, by 
an uniformity of the temperature obtained, such as can never be ex- 
pected between the extreme seasons. Here, agtnn, from the season 
chosen, from the pains tnken to equalise the temperature, mid from 
the concordance of the results obtained with two and six miOro- 
soopes, the author believes that no errors of sensible amount haVe 
been introduced by change of temperature. I'hese observations in- 
dicate that tlie absolute parallax of a Lyrec docs not exceed a small 
fraction of a second. 

Ihe argument that has been advanced by Dr. Brinkley in favour 
of parallax, and on which the greatest reliance has been placed, k 
next adverted to ; namely, that founded on the disengagement of 
the solar nutation after allowing for parallax, from the observations 
made with the Dublin instrument, llns reasoning is considered 
strictly logical, as proving the disengagement of two equations, hav- 
ing each a regular period ; but by no means so. as estabUslung that 
the larger equation results from parallax ; since those stars in which 
the Dublin instrument discovers parallax, are at some distance from 
the zenith i and the more so as their parallax appears to be greater; 
and moreover, since those in which the greatest jmriillax is found, 
are stars whose maximum and mininum of parallax fall in the ex- 
treme seasons ; the author thinks it probable that the discordances 
observed are owing to changes of temperature, which cither alter the 
form of the instrument, or modify the refmetious of the ray intro- 
duced witliin the observatory ; since, on this Bupp()sition, we shall 
account for the want of parallax in zenith stars, and in those whose 
greatest and least parallax would hap})ea at the mean seasons, and 
S«p for the regularity of the period that the discordances have been 
found to observe. 

O^servationit on the Heights of Places in the Trijfonomtnc^l Survey 

a/ Great Britain, and upon the Latitude of Arhurp Bu R. 

Bevan, JSsq. Communicated hu Sir H, Davy, fiart* P,JJ A Rdid 

The result of the t^nometrical survey, rdative to the different 
sections of the meridian in thk country, having disiqipei^^ publte 
Gorpectalkin, Mr. BcKVm lat^^y exconbe^ some care the calml- 
hdiciMi affbeted by the observations made at Arbory Hill, with the 
hope of recondlh^ the anomaly in that part of the meridian, T!m 



beii^ of ihiB atatioa he detemiaed by levdling to the Onmd June# 
tioxi Cemd, h*om which* and the known differenoe of levels of the 
canals coHununicating with dus* he obtained the relative heii^d: of 
this atatbn* compart with the moat important objects in North* 
ant^ton# Bnckingham, and Bedford. Finding the countiy to die 
noi^ ctf Arbury station suddenly fall about 400 feet* and condnue 
thus depressed for nine or ten xndes* Mr. Bevan observes that such a 
defect of matter would probably produce a deflection of the plumb- 
line to the southward; and accordiagly> on caleulatix^ the kdtude 
of Arbury station from that of Ble^eim observatory, independent 
of any astronomioal observations made at Arbury, he found it less 
than shown by die aenith sector, giving countenance to the proba* 
bility of local attraction by the high land to the south of the station. 
The author thinks that the observations at Bunnose were affected by 
the high land to the north of that station giving a latitude less than 
it should be by or 8'^ and that Greenwich observatory is not 
altogether clear of local attraction hrom the higher land to the south, 
and defect upon the northern side. Clifton station also, he remarks, 
may be 2'^ or in error, hrom the same cause. 

With such conrecdons as the face of the country may warrant, not 
exceeding in the whole 200 miles above 10'', the author thinks it 
probable that the section of the meridian measured in Britain may 
agree with the diferent secdoos measured in other parts of dm 
world. 

Mr. Bevan lastly adverts to the probable errors in the height of the 
stations in the survey; and assuming the highest points of die Grand 
Junction Canal to be 408^ feet above the level of the sea at low* 
water ^ring tides, he considers the heists of Wcndover, Kene- 
vrorth, Bowbrick Hill, and Arbury HiE stations,^ be about 72 feet 
in eimess, as laid down in the survey. 

On som FoseU Bones discovered in Caverns in the Limestone Quarries 
of Oreston, By Joseph Whidbw, Esq. F.R.8. In a Letter ad- 
dressed to John Barrow* Bsc. F.R,8. To which is added, a Be- 
scripHon of the Bones by Mr. WiEiam Clift, Conservator of the 
Museum of the College of Surgeons. Head February 6, 1823. 
[PAiV, Trans. 1823. p. 78.] 

la pne of these caverns there was a lining of stalactite* and the 
bones wore lying loosely covered with rubble ; in another, the bones 
adbered to walls. 

To dds letter is annexed a description of the bones found by Mr. 
Whidbey, by Mr. Clift, Conservator of the Mnseum of the Itoyal 
College of Pigeons. 

T1fteyb4oag to axumak of several distinct genera; 

Boa» the Ihser, Hymna, Horse, Wolf, and Fox. Of tiieee bones, .u §m 
are snperEcially incrusted with stalagimte, but the greater nmnbnr 
were firmly imbedded in stiff ^y. and exhib^ no i^^pearances of 
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mutiUiticm, «Kcept in one instance, where the radius of a 
wolf is imi;u*e8sea by the inobors and canine teeth of an animm the 
me of tlic weasel. 

Such of tlie bones as were examined appeared to have lost the 
greater part of their aiurnal matter, and had eonsequacitly become 
brittle \ some of them when immersed in water became black, but 
recovered their former appearance on drying ; this was especially the 
case with those of the carnivorous tribes. 

Mr. Clift observes that a}q}earanceB of disease in fossil bones lure 
of rare occurrence ; among these, however, he found two examples 
in the metacarpal and metatarsal bones of the bovine animals, show* 
ing upon their surface the effect of oasific inffammation ; there were 
aW marks of disease in tlie lower jaw of a young wolf. 

It appears from Mr. Clift's detailed enumeration of the bones from 
these caverns, that they are clearly referable to animals of known 
and still existing genera ; but he observes that it is a curious cir* 
cumstaucc, that with the exception of the very few belongii^ to the 
deer, they all appertain to animals differing from those formeriiy 
found in the immediate vicinity of the present caverns. 

Mr. Clift concludes this communication with a particular desoiip* 
tion and enumeration of the bones, which are further illustrated % 
reference to several drawings. 

On the Chinette Year. By J.F. Davis, Esq. F.R.8, Read December 
19, 1822. {PhU. Trans. 1823, p. 91,] 

After stating his opinion that the Chinese are possessed of no 
oiiginal astronomical knowledge, but that that which they possess 
is entirely of foreign origin, since in former times they even i^opted 
the errors of European astronomers ; and that the instruments men- 
tioned by Du Halde as having been found by the missionaries on 
their first entrance into the country, were constructed by the Ara^ 
bians; the author proceeds to confirm this opinion by an account of 
the division of the Chinese year, and a comt)arison of the Chinese 
with tlie European xodioc. Tho former is divided into twenty-eight 
constellations, and Mr. Davis has represented these in an ani^e^ 
drawing, vrith the number of degrees afilxed to each ; from w^h it 
appears they are extremely unequal, the largest consisting of 
and the leak of not more than Of these eonsteilatioas, 
Kio, wJdch corresponds to a part of Virgo, is ooasidared as the first 
in order ; which & perhaps a proof, says the author, that in some 
fiNmer period thsir year commienced at this point. As Isr, however, 
as Mr. Savis'a infiumstkm, the Chinese have so solar year, their 
year, ptopsoAf corn being a lunar year, eanaistiag twelve 
mcmtlw, of twenty^sine mtd thirty days alternately, wi& the ocea- 
rioxud adfihrios of a thirteenth month, to make it eomspond mom 
nea% with (he sim a eott^ 
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E^^rkmmtn fur aieeriainhig tfte VehcUu tfSm/mdt lU Mttdfas in the 
Jr«»f By John Goldingham, mq, F.RB. Bead February 

20, 1823* [Phil Trans, 1823, p, 96.] 

Thn auChor commences this paper with an abstract of the opinions, 
experiments, and calculations of several eminent philosophers who 
have studied the al>ove subject; and after remarking upon their die- 
cordmit results, observes that liis own ex]>eriinents may perhaps fur- 
nish a clue for discovering the cause of such differences. These were 
made at Fort St. George, where a morning and evening gun are 
fired from the ramparts, the former at daylight, and the latter at 8 
o’clock in the evening. Morning and evening guns are also fired at 
St. Thomas’s Mount; and between these the Madras Observatory is 
situated, in latitude 13® 4' 8*' N., at which the observations were made 
with chronometers of 100 heats in 40 seconds. Each observer began 
to count the beats in the interval of the flash and report. Their 
number was registered, as well us the height of tlie thermometer, 
barometer, and hygrometer, and the state of the wind and weather 
at the time, llie distances of tlie guns from the observatory were 
ascertained with much precision ; that of the Mount gun being 
29547 feet, and of the Fort gun 13932*3 feet, Tlie results of these 
exj>eriment8 are ^ven in eleven annexed tables, From Tables 1 and 
6, it appears tliat the velocity of sound is much affected by different 
states of the atmosjdxero and weather; and from Tablos 2 and 7, we 
find as the thermometer rose, the atmosphere at the same time de- 
creasing in density, sound moved with increased rapidity. The mean 
velocity of sound deduced from these cxjjeriments apiTCors to be 
1142 feet in a second, which closely corresponds wildi the estimBte 
of Newton and Halley, I'he comjmriscm of the Gx]>enme&t8 with the 
Mount and Fort guns seems to show that sound travels equally in its 
progress ; and by comparing tlie observations upon the influence of 
wind, a ^fference is found of 1275 feet in a minute between the 
wind being in the direction of the motion of Uie sound, and opposed 
to it. 

Oil Douhlr Organs of Gmeratim of ihs Lamprey ^ the Conger Eel, 

the cotnmon Eel, the Bamack, and Earth PFbrm, which mpregnate 
themselves ; though the last from copulating, appear mutuaffyto i«- 
^egnate one another. By $lr Everard Home, Bart. v,p,E.8^ 
Bead February 27, 1823. [FAiV. Trans. 1823, p. 140.] 

Having previously ascertained the teredo and the lamprey to be 
)ien)[^)lirpditeB, and that in these ^bes the same individu^ bc^ 
form and impregnates the ova, the author ihowa upon the promt 
oecasiemK that eels and baraodes ore sinular in their mode of gene^ 
ration. In respect to the lomer, the author adopts the ephuon of 
Sir Humjduy Gary* ^t the common and the conger ^ belong to 
the same t^ecies, their difference in sire and colour dcfiexkding upon 
the one living in fresh and the other in salt water, Tfa^ oigans of 



ore preclael^ i^l^* poiitti» out sommoi:» 

mto which anatomists had £sUen in describing tibese^ more especial^ 
with respect to the cel tribe, in which the kidney s Wng immediatdiy 
behind the peritoneum, and closely connected, the whole mass has 
been mistaken for kidney. 

In that species of barnacle called Lepae the oyaria are 

situated round the cesophagus, and the ova are impregnated bei^e 
they leave the ovarla. 

The author concludes this paper with an' account of the structure 
of the organs of generation in the earth worm, and of their mode of 
copulation. Tlicse, as well as the other anatomical facts detailed in 
this communication, are illustrated by reference to a variety of draw- 
ings. 

On a New Phenomenon of Eleciro^magnetism, By Sir Humphry Davy,. 

Bart. Pres. R.S. Read March 6, 1823. [PAtT Trans, 1823, 

p, 153.] 

About fifteen months ago it occurred to Sir Humphry Davy to try 
the action of a magnet upon mercury, connected in the electric cir- 
cuit ; and having very lately had occasion to repeat the experiment 
in a more jwjrfect manner, by the aid of a battery, consisting of a 
single pair of plates of about 100 square feet, constructed for the 
London Institution, under the direction of Mr. Pepys, he is induced 
to lay the result of the experiment before the Royal Society, as pre- 
senting a phenomenon which may prove important hereafter in its 
relations to the theory of electro-magnetism. 

When two wires were pla<jed in a basin of mercury, perpendicu- 
lar to the surface, and in the voltaic circuit of the almve-mentioned 
battery, the mercury revolved according to tlie common law of elec- 
tro-magnetic rotation, U}>on presenting a magnet either above or 
below the wires j and the velocity was increased by using the oppo- 
site poles of two magnets, one above and the other below the mer- 
cury. When the pole of the magnet was held above the mercury,, 
and between the two wires, the circular motion ceused, and currents 
took place in riie morqury in opposite directions. These and oUier 
circ^wUnces induced ^ Humphry Davy to believe that tbo pas- 
sage of the electricity tlirou^ the meremy, produced motions iude- 
jicndent of the magnet, and tliat the rotations described were owing 
to a composition of forces ; and, moreover, that such motions would, 
from the position pf tlie wires, occur chiefly at the lower surface of 
tjie merchry ; he thereftwe inverted the 6>nn of the experiment, 
bmjging the copper wires through two hdes in the bottom of a ^lass 
basin, With so much mereuxy in it as to stand one tenth of an inch 
above the polished ends of the wires. Upon making the communi- 
cation with the battery, the surfsce of the mercury was elevated Into 
a smaU emm above each of the wirc», frm which waves flowed off in 
41 dfrecthms, the only apparent mint of rest being central, between 
the wfres. These cones were mminished by the n])proximation d! 



to fidb a ittigAet, niHbich pvtidtic^ rotator* ^ biinlgln^ it 
imx enouglif a d^resaicm of tbe aiercafy abwe to pole. Ilie 
plwttataww^ i^poaiad, toUspendest of a^eleTation in to tcnyem* 
tim of to mortury, nor can it be attributed to electric repnhion. 
Xt must be referred to forces producing motions in right lioee, or un- 
datokmt fhvm tiie surikces ^ to ^iren a$ a centre ; and it eeems» 
eaya the aut&or» strongly opposed to the idea of the electro-magnetic 
results^ being produced % tlie motion of a single imponderable fluid. 

On Fluid Chlorine, By M. Faraday, Chemical Assistant in the Royal 
Institution, Communicated hy JStr Humphry Bavy, Bart, Pres, 
R,S, Read March 13. 1823. IPhiL Trans, 1823, p, 160.] 

By exposing the solid hydrate of chlorine, hermetically sealed up 
iu a glass tube, to a temperature of about 100, to chlorine is evotml 
from it under such pressure that it assiimes the liquid form, i]q)pear- 
ing of a bright yelloiv colour, and sinking in the warm water with- 
out showing any tendency to mix with it till the temperature fell 
to about 70^, when the whole re-assumed the appearance of solid 
hydrate. The liquid chlorine, in its pure form, did not congeal at 0^, 
and it instantly assumed its usual elastic form upon removing the 
pressure to which it was subjected. By condensing dry chlorine by 
means of a syringe into a glass tube, Mr. Faraday succeeded in con- 
verting a portion of it into a liquid, under a pressure of about four 
atmospheres. 

The specific gravity of Equid chlorine he considers to be about 
1-33. 

in a note attached to this paper Sir Humphr^bDavy announces his 
having succeeded in obtaining muriatic acid in a liquid form, by 
cauring sulphuric acid and muriate of ammonia to act upon each 
other in a strong sealed tube. The gas thus gradually liberated 
under pressure, condensed into an orange-coloured liquid, lighter 
ton sulphuric acid, and instantly assummg to elastio state when 
to tube is broken. 

Sir Humphry suggests the probability of other gases being con- 
desised into to liquid form 1^ a similar method of condensation 
under piressure; and points out to advantages which this mode pos- 
sesses over a sudden meehanical pressure, and condensation by ex- 
posure to cold. 

0« the Motions of the Sye, hi iUmtruHon of tfw Uses of the Muscles 
end tferves of the Orbit, By Charles Bell, Bsq, Communicated 
by Sir Humphry Davy, ilarf. P,R,S, Read March 20, IS23. 
tPiltf.yVsjis. 1828. p, 166.] 

The author of riiis paper has entered into an examinarion of the 
external iqpparatus and muscles of the eye, with to view of explain- 
ing to necessity of six nerves being given to the parte ca&tmmd in 
to orbit. 
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coume of thk «xaiuiiiatloxi he ihowe that the six mueolei, 
which are attached to the e7e*4>a21, do not* as has heea suppeeedt 
fom one class of voluntary nmades ; but that while the four atnught 
muscles, or recti, are provided for the voluntary motions of the eye 
when directed to objects, the other two, called oldiquc, petfom 
certain involuntary motions. These involuntary aotioiui are shown 
to be a provision for the better protection of the eye ; for when the 
eye-lids wink and close to wash the cornea, the effect would be in- 
complete, and the object but imperfectly attained, unless the cornea 
were at the same time raised by the revolving of the eye-ball. 

After having proved that the eye-ball revolves so as to carry the 
cornea upwards during the motion of the eye-lids; and having 
shown ali) that the olmquc muscles are the agents in this involun- 
tary and instinctive morion, ^he proceeds to demonstrate that the 
same muscles elevate the cornea during sleep. 

llie autlior says, that while we are awake, the eye is ,under the 
active influence of the four straight muscles ; but when the eye-lids 
are closed in sleep these muscles resign their oiflcc, and the involun- 
tary oblique muscles prevail, so as to draw the cornea under the 
upper eye-lid. This is also shown to be the condition of the eye in 
fkintness and on the approach of death, and on all other occasions 
when languor or debility prevail over the voluntary muscles of the 
frame. 

Hie author notices, incidentally, that the enjoyment of the sense 
of vision is attended with the excited condition of the recti or vo- 
luntary muscles, and that insensibility to the impression on the eye 
is followed by relaxation and neglect of the same class of muscles, 
and consequently that a depraved and injured condition of the retina 
is one cause of squinting ; for the oblique prevailing, while the recti 
or invoiuntiuy muscles ore neglected, draw the eye so affected from 
the parallel Ime of vision. 

After having shown tiiat the recti, or voluntary muscles, see 
strictly associated with the activity of the retina or organ of vision, 
he proceeds to express his opinion that the ideas receive through the 
eye are not limited to office of the retina, but that the aense of 
vision properly so called, is aided by the sense of voluntary exerHon 
in the recti musdes, and afford us theknowle<^ of the position and 
relation of bo^es, in addition to the ideas of wm, shades, and oo- 
lours, which are received through the retina. 

The paper is illusttated by references to comparative anatomy, and 
by observations and experiments on man and brutes. 

After having descri^ the variety of actions performed by the 
muscles of the eye, the autiior prop^s in the second part m the 
paper to arrange tiie nerves which go into the orbit according to th^ 
offices. 



An AM^ ofm on ^peieuHar Ckinstmft^^^ 

MaperimetiiSi By W. H. Pe|i^^i Esq\ FM.S. 

Ite^ April 10, 1823. IFhU, Trans. 1623, /?. 167.] 

inbk initrunitmt comitto of two plates, each fifty feet long and 
two widei one of cop|>er and the other of zinc. They are rolled round 
a ^linder of wood, and their contact is prevented by the interposi- 
tion of hair rope and notched sticks. I'^his coil is counteqioised and 
suspended by a ro|>e and pulleys over a tub of acid, into which it is 
immersed when required for use. When thus immersed, with it* 
poles connected by a euificient conductor, it affected magnetic needles 
at a distance of fire feet, and w'as •extremely powerful in conferring 
magnetism upon steel bars, which acquire a norrii polarity at the 
copi>er, and a south at the zinc plate. The electric intensity of the 
apparatus is exceedingly feeble. 

On the Condensation of several Gases into Liquids. By Mr, Faraday, 

Ckmival Assistant in the Royal Institution. Connasnicated by Sir 

Humphry Davy, Bart. P.R.8. Read April 10, 1823. [Phil. 

Trans. 1823,;?. 189.] 

Ihe gases which the author has succeeded in condensing into the 
liquid form, are, the sulphurous acid, sulphuretted hydrogen, carbo- 
nic acid, euclilorinc, nitrous oxide, cyanogen, ammonia, muriatic add. 
and chlorine. The process by which they were condensed,; consisted 
in liberating them from certain of their compounds in small glass 
tubes, hermetically sealed and bent, so that wlien required, the end 
might answer thp purpose of a receiver, and be occasionally immersed 
in ice or freezing mixtures, lliey generally appear as exceedingly 
limpid, colourless, and mobile fluids, and assume the gaseous form 
with various degrees of rapidity and violence upon the removal of 
that pressure by which they had been previously restrained. 

In this paper Mr. Famdaj details the partieuW method ^ whbh 
he resorted for obtaining each of these liquid bodies, and describes 
such of their characters as his experiments have hitherto enabled him 
to determine. 

liqind sulphurous acid appears to exert a pressure of about 2 
atmospheres, at 4fi^. Ihe pressure pf the vapour of sulphuretted 
hydrogen was equal to about 13 atmorpheres, at 32^ ; of ear- 

b^c acid Id 40 atm«w|dieres, at 45*^ ; of nitrous oxide atmo- 
spheres, at 50^ ; of cyan^en between 3 and 4 atmospheres, at 43^ ; 
ol marine imid 28 atnmipheres, at 32^.^ 

The author's attend to oblsun hydrogen, oxygen, fiuprm, 4uo- 
ailkup» a!a4 phosphuretted hydrogen gases in the form of tiquioj^ have 
hitherto been without success. 
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On the Ajipiication of Ligtdds formed by the Condmeation ^ Gases as 
Mechanical Agents. By Sir Humphry Davy, Bart. B.H.S. Read 
April 17, 1823, [PkiL Trans. 1823, p. 199.] 

The elasticity of vapours, in contact with the liquids hrom which 
they are produced under high pressures in high temperatures, is 
known to increase in a higher ratio than the arithmetical one of the 
temperature ; but die exact law is not determined, and the loss of 
latent heat in compression, and the re-absorption in expansion, 
renders the advantage of steam under great pressure and at very 
high temperatures doubtful in an economical view. No such doubt, 
however, exists in regard to those fluids which require very great 
compression for their existence, and where common temperatures are 
sufficient to produce an immense elastic force. Thus sulphuretted 
hyilrogen, which condenses into a liquid under a pressure of 14 at- 
mospheres at 3°, had its elastic force increased so as to equal a 
pressure of 17 atmospheres by raising its temperature to 47^. Liquid 
mutiatic acid at 3^ exerted an elastic force equal to the pressure of 
20 atmospheres, at 25*^ ss 25 atmospheres, and at 51^ 45 atmo- 

spheres. 

After some experimental illustrations of the expansibility of the 
vapour of sulphuret of carbou at different temperatures, the author 
adverts to the possible application of the difficultly compressible 
gases, as mechanical agents, and to their power of producing cold 
by the rapidity of their evaporation. 

On the Temperature at considerable Depths of the Caribbean Sea. By 
Captain Edward Sabine, F.R.8. Id a Letter addressed to Sir 
Humphry Davy, Bart. P.R.S, Read April 17; 1823, [Phil. 
Trans. \m,p. 206.] 

In this letter Captain Sabine details the results of some experi- 
ments on the temperature of the Caribbean Sea, in lat. 20|^ N. and 
long. 83^° W, At the depth of 1230 fathoms by the line, or about 
1000 fathoms actual depth, a six's register thermometer indicated 
45®‘5, the temperature of the water at the surface varying from 
82°*5 to 83®'2, so that the difference amounted to 37®’3. 

Letter from Captain Basil Hall, R.N. to Ct^tain Kater, commantra- 
ting the Details ofEsperifnents made by him and Mr. Henry Foster, 
ant A an /nt;ana^e Pendulum, in London ; at the Galapagos Islands 
in the Pac ifi c Ocean, near the Equator ; at San Bias de California 
on the NnW. Coast of Mexico ; and at Rio de Janeiro in Brazil. 
With an Appendix, containing the Second Series of Experiments 
London, on the Return. Read April 24, 1823. [BhR. TVuaa. 
1823, p. 211.] 

Captain Hall stated that the ship which he commanded had been 
constantly employed on a particular description of service, havinp' no 
reference to such* inquiries, but which occupied neariy all his tone. 
VOL. n. o 
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It was only, therefore, at casual intervals that he could make use of 
the means placed in his hands, and many interesting opportunities 
were thus lost merely for want of adequate leisure to profit by 
them. 

The only stations, accordingly, at which the pendulum was swung 
in a satisfectory manner, were, Ist, the Galapagos Islands in the 
Pacific, lying 3^ miles N. of the Equator; 2ndly, St. Bias, on the 
N.W. shore of Mexico, in let. 21 N., and not far from California; 
and, lastly, Rio de Janeiro, the capital of Brazil, in lat. 22*^*55' S, 

The ellipticity of the earth, resulting from the experiments made at 
the Gallipagos, is y-st -rr » but it must be observed that, as the nature 
of the ground on which the pendulum was here swung, was totally 
different hrom that of the stations at which it was swung in England, 
this result is not to be depended upon as giving a true expression 
for the ellipticity ; since whenever a comparison is to be made ba<* 
tween different stations on which the same pendulum has been 
swung, the circumstances ought always to be as nearly alike as pos- 
sible in all that relates to the density of the ground. At the Gala* 
pagos, however, every thing was volcanic, and the islands were sur* 
rounded by a deep sea, whereas at the English stations the rocks 
were mostly primitive, and were surrounded by land. At the second 
station, San Bias, there were two series of experiments made, the first 
by Capt. Hall, which gave an ellipticity of xv4vxt> aud the second by 
Mr, Henry Foster, one of his officers, These two series, how- 

ever, were performed under circumstances so different, as to account 
sufficiently for the wont of exact agreement in the results. During 
the first the temperature was steady, the sky always clear, and the 
rate of the clock 'uniform ; but before the seepnd series was well 
commenced the rainy season set in with p’eat violence, the sky be- 
came overcast, few stars could be seen, the temperature fluctuated, 
and the rate of the obek became unsteady. Ihe relative degree of 
credit, therefore, which attaches to the two series, is as 397 at 47» 
the amount of the respective factors, or nearly as B to 1, and we 
may assume the correct dliptici^^ at yVt.t* At Rio de Janeiro, by 
Captain Hall's series, the ellipticity comes out rrf tv> cmd by Mr. 
Foster's The sum of the factors in this case being 148 and 

304, or nearly as 261 in favour of Mr. Foster's experiments, the 
correct ellipticity may be taken at Tvi^rv* 

Captain Hall is of opinion that it would contribute materially to 
the determination of this question if the same pendulum were to be 
swung at places resembling the Galapagos, in geological character, 
such as the Canaries and Axores, Madeira, St. Helena, the Isle of 
France, and various islands in the Eastern Ocean ; besides swinging 
it at stations resembling those of Captmn Kater in this country, 
especially at the Cape of Gh>od Hope, and at a port in the Falkland 
Islands, which happen to lie in the correspondent latitude to that of 
London, and aft^ards as a check on the adjacent main land of 
Patagonia. 

Captain Hall announced his intention of instituting, in the mean 
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ttnie, Rome expenmieiiiai £or detennining tiie actual effect on the vi- 
brations of the pcndttluin* by changes ^temperature, independently 
of any theoretical allowance. 

The portion of Captain Hall’s letter, which was not adapted to 
public reading, consists of six series of observations at London, the 
Gfdupagos, San Bias, and Kio de Janei|o. These are given in tlie 
fullest detail, together with every attendant circumstance likely to 
have any effect on the experiments. 

Second Part of the Paper on the Nerves of the Orbit. By Charles 

Bell, Esq. Communicated by Sir Humphry Davy, Bart. P.R.S. 

Read June 19, 1823, [Phil. Trans. 1823, p. 289.] 

This is a paper in continuation. — ^In this port the author states 
that there ore six nerves of tlie brain which go to the eye, while 
there are in all only nine nerves coming from the brain. He pro- 
ceeds to show that each nerve has a distinct or appropriate function. 

Tlie branch of the fifth nerve, called 0]>hthulmicus, bestows upon 
the parts within the orbit and the coats and surfaces of the eye, sen- 
sibility to pain, and that modification of sensibility whicli causes the 
wink^ and rapid motions of the eyelids and eyeball, and pro- 
duces tears. It is shown that by the loss of this nerve the eye is 
deprived of its sensibility to touch and irritation, while it continues 
to enjoy the sense of vision, and the motions of the eye and eyelids 
remain perfect. 

< Having shown that the motions of the eyelids depend on a 
branch of the seventh nerve, and not on the fifth, as hitherto sup- 
posed, and havii^ proved in the former part of the paper that there 
is a corresponding motion of the eyebs^ and eyelids, necessary for 
the preservation of the organ, he proceeds to show that this connex- 
ion is established through the fourth nerve ; that the fourth, or troch- 
leaxis, goes to that muscle which performs the instinctive and insen- 
idble motions of the eyeball, in sympathy with those of the muscles 
of respiration, and consequently with the eyelids. 

Having thus shown that the fourth, and a branch of tilie seventh, 
as enumerated by authors, perform the instinctive and involuntary 
motions of the ^eball and eyelids, he then explains the office of 
the third and sixth to he exclusively for the voluntary motions of the 
eye, and for directing the eyeball in subservience to its ofoce of 
vision. 

By the discovery of the pecuHar funettons of the fourth, fifth, and 
seventh, the nerves of the heed become thus arranged according to 
th^ uses: — 

The first is the olfactory nerve. 

The second is the nerve of vision. 

The third is for the voluntary motions of the eye. 

The fourth for the instinctive motions of the eye. 

The fifth entirely for sensation of the head generally, and for the 
regulation of certain motions of the jaws. 

0 2 
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The i^xth ibr the modons of one muscle of the eye. 

The seventh for the voluntary and involuntary motions of the 
muscles of the face. 

The eighth is the great respiratory nerve. 

The ninth, for the voluntary motions of the ton^e. 

The nerve sometimes enuiperated as the tenth of the brain, b pro- 
perly the first spinal nerve : like those of the spine it has a distinct 
double root, and is a nerve both of sensation and of motion. 

In the end of the paper certain conclusions ore drawn, which have 
reference to the subjects of the preceding papers of the some author. 
And here the author advocates the importance of anatomical inves- 
tigation as superior to experiments on living animals, affirming that 
erroneous opinions in physiology have been sometimes strengthened 
instead of corrected by such experiments. 

An Account of Experiments made with an Invariable Pendulum at New 
South Wales, oy M(^or*General Sir Thomas Brisbane, JC.C.J5. 
FE.S. Communicated by Caj^atn Henry Kater, F.12.5., in a Let- 
ter to Sir Humphry Davy, Bart* PM*8, Read June 19, 1823. 
IPhiL Trans* 1823, p. 308.] 

In this communication, laid before the Royal Society at the re- 
quest of Sir Thomas Brisbane, Captain Kater gives the results of 
experiments made by Sir lliomas Brisbane and Mr. Dunlop, at Pa- 
ramatta, in New South Wales ; and by Sir Thomas Brisbmie, Cap- 
tain Kater, and Mr. Rumker, in Portland Bace, London, with an 
invariable pendulum belonging to the Board of Longitude. 

The number of vibrations made by this pendulum in a mean solar 
day at London, in latitude 51^ 31' 8" 4, at the temperature of 60°, 
and reduced to a vacuum, was found to be 86090*17 ; at Paramatta, 
in latitude 33^ 48' 43'' S., by Sir Thomas Brisbane's experiments 
86021*59 i and by those of Mr. Dunlop 86022*21, 

Ceq^taiu Kater, after detailing these observations, proceeds to de- 
duce compression, and fin Is it, by comparing the vibrations at 
London with those resulling from Sir Thomas Brisbane's experi- 
ments at Paramatta, to be tv ; by Mr. Dunlop's rr- 
By the comparison of the viWtions at Unst with those at Para- 
matta, Sir Thomas Brisbane's experiments giverT4 TT> and those of 
Mr. Dunlop -rrl the compression. 

But the author remarks ^at these numbers are not to be deemed 
eonclmlve, as a small alteration in the number of vlhratums made by 
the pendulum would occasion a considerable difference in the frac- 
tion indicating the compression. 



197 


OhsmvationB and Exp0rimeni9 on tko Daify Variation of the Hon- 
zontal and Dipping Needles under a reduced Directhw Power. By 
Peter Baflow, Esq. F.R.S, of the Bogal Miiitary Academy. Com'* 
municated by Davies Gilbert, Meg. V.P.R.S. Head Jane 12, 182B. 
[PAiX Trane. 1823, p. 326.] 

By disposing magnets so as partly to counteract the influence of 
the earth's ))olanty on a magnetic needle, author suspected that 
its daily variation might possibly exhibit itself in a very increased 
degree ; and in experimentally prosecuting the idea, he found it to 
be the case to a very considerable extent in regard to the horizontal 
needle ; and to take place also, though less satisfactorily, with the 
dipping*needle. 

In the former experiment a finely suspended horizontal needle was 
used, the directive power of which was reduced by two magnets, 
properly placed for the purpose ; a deviation of 3° 15' was thus ob- 
tained at 1 1 A.M., which decreased to a late hour in the evening* 
The needle was kept in the same position for three days, with some 
change of directive power, with similar general results. After ad- 
verting to a difierence in Idie direction of the variation in and out of 
doors, Mr. Barlow details the results of several experiments, which 
lead him to the following conclusions :*^that while the north end of 
the needle is directed to any point from the B. to N.N.W., its mo- 
tion during the forenoon advances towards the N. ; and while di- 
rected towards any point between the N. and S.S.E. its motion is 
still to some point between the N. and N.N.W., so that there ou^t 
to be some direction between those limits in which the doily mooon 
is a minimum ; but whether this is a fixed direction during the year, 
or whether it has any vibratory motion as the sun changes its decli- 
nation, is a question requiring further experiments to determine. 
Another conclusion which the author draws is, that the daily change 
is not produced by a general deflection of the directive power of the 
earth, but by an increase and decrease of attraction of some point 
between the N. and N.N.E., or between the S. and S.SJS. 

ITie variation of the adjusted dipping-needle did not indicate the 
gradually increasing and decreasing power manifested by the hori- 
zontal needle ; and although it eridently is sul^eot to diur^ change, 
the law of that change remiuns to be determined. 

On the Diurnal Deviatione ef the Hmeonted Needle when under the 
iedUmce of Magnets. By Samuel Hunter ChrUrie, Msg. M.A. 
Fellow of the Cambridge PhUoe&phkal Society : of ike Royal MiU^ 
tary Academy. Communicated by Sir Humphry Davy, Bart. P.R.S. 
Read June 19, 1828. IPhU. Trane. 1828, p. 342.] 

This paper contains a detailed account of a series of observations 
on the diumid magnetic variation made upon the principle pointed 
out by Mr. Barlow, in his cammunioation ahready before the ^ciety. 
In regard, however, to the anangement adopted by the author* it 



differed from that of Mr. Barlow, for instead of apjplying a xnagnet 
in the horiaontal plane of the needle he placed two in the line of the 
dip, having their poles in the reverse position to those of the needle. 
In describing the results of his experiment, Mr. Christie calls the 
south pole of a magnet that which points to .the north pole- of the 
earth, so that the north end is the south pole, and the south end the 
north pole of his magnetic needles. In stating the deviations fram 
any point considered as zero, those whaoh he places in the direction 
of the sun's apparent daily motion are considered minus, and those 
in a contrary Erection plus, whatever may be the position of the 
needle. 'ITie results of Mr. Christie's observations arc given in the 
form of tables, the first of which extend from March 26 to March 61 , 
and exhibit manifest deviation towards the east before eight in the 
morning, and the greatest westerly deviation about one p.m. In a 
second series of observations, with another needle, the directive 
force of which was to the power as 1’63 to 1, tlie times of tiie 
greatest easterly and westerly deviation agreed with the former, but 
the easterly was greater compared with the westerly. In a third 
series tiie suspension of the needle was improved, and tiie magnets 
were so adjusted as to render its directive force as 0*68 to 1. With 
this needle the observations were xnade nearly every hour, from the 
5 th to the 12th of April, and the mean results give the greatest 
easterly variation at 7** 45", the time of no deviation at 9** 26*“ ; the 
greatest westerly deviation took place at 24*, the time of zero 
being 40“*, and the total dally variation amounting to 3^ 41'. 
Aftw adverting to the influence of the weather, to irregularities re- 
ferrible to the electric state of clouds, and to other oaimes of ano- 
malies in prosecuting his inquiries, the author proceeds to determine 
the mults of a numerous series of observations made as the ibnner, 
but in which the position of the needle was somewhat altered, as 
well as that of the bar magnets; and to examine into the daily 
changes which take place at the points at which a needle is retained 
in equiMbrio by two bar magnets, which he is led to believe arise 
from an actual change of intensity ih the terrestrial forces, as well as 
from a change in their directions. 

The author concludes his pa|)er with remarks upon the influence 
of temperature in diminishing tlie power of the mv^nets, and infers 
that solar heat exceeds any other in producing such an effect ; but 
that changes of temj)erature are not the only cause of the variations 
whi^ tak^ place in the points of equilibrium, is shown by tbeir oc- 
curring independent of the temperaWe of the magnets. 

On JFbssiV Shells. By I^ewis Weston Diliwyn, Esq. F.R.8. In a 

Letter addressed to Sir Humphry Davy, Bart. F.E.8. Eead June 

fl, 1823. [PAi7. IVans. 1823, p. 393.] 

In describing the shell fish supposed to yield the I'jrian dye, Pliny 
hasadverted to its power of boringthe shells of other fish ; and Lamarck 
says that all moUusea, whose shells have a notch at the base of tbeir 



apertumi are poMeMed of ^mtkr povera. In the other genera of 
turhinated uni^vcs* the aperture* instead of being notched* i« entire* 
and they have all been proved to be herbivorous. Every turbinated 
univalve which Mr. Dillwyu has examined of the older beds, from the 
transition limestone to the lias, belongs to these herbivorous genera* 
and the family still inhabits our land and waters. On the contrary* 
all the carnivorous genera abound in the strata above the chalk* but 
are very rare in the secondary strata. In recent shells small boles 
bored by the predaceous Traohelipodu are oonunon ; and Mr. Dillwyn 
has observed similar holes in fossils from the London clay* but never 
in those of the older formations ; and he thinks that the whole feunily 
of carnivorous Trachelipoda are very rare in all those strata where 
the Ammonites and other Nautilidae abound. Ammonites* and the 
other principal m\dtilocular genera* appear to have become extinct in 
northern latitudes when the chalk formation was completed : but a few 
of the Nautilidse stUl inhabit the Southern Ocean. Mr. Dillwyn further 
observes* that all the marine genera of the herbivorous Trachelipoda, 
to which the fossil species belong* have an operculum* and tliat the 
carnivorous species of the secondary strata agree with them in this 
particular* though the unoperculated genera abound in the Jjondon 
clay. Although fossil Nautilidae are common in the secondary strata 
of the United States* they are said not to have been found in South 
America. Hence, says the author* it may be queried whether the 
Cephalopoda were not confined to the more northern latitudes when 
the chalk formation was completed; and whether a decrease in the 
earth's temperature at that period may not have occasioned the entire 
destruction of some genera* and the migratioti of others to south. 

On the (parent Magnetim of Metallic Titanium. By William Hyde 

WoUaston, Jtf.D. r.P.E.«r. Read June 19, 1823. [PAi7. Trans. 

1823, 400.] 

Advertmg to his statement respecting the action of the magnet 
upon metallic titanium* published in the first part of the PhiloaopMoal 
Transactions for this year* which refers it to adhering iron. Dr, Wol- 
laston observes* that in subsequent examinations he has found the 
crystals of that metal slightly attractable, although he had formeriy 
considered them as not thus influenced when apparently perfectly 
pure. From some comparative trials* however* he finds that the 
magnetic power thus exhibited would be conferred by the presence 
of about -dhrth part of iron alloyed with the titanium ; mid there is 
every reason to sin^ect that the latter metal might be thus contami- 
nated. This is rendered additionally probable % the action of tests 
upon the sedutions of the supposed pure titanium; and upon the whole* 
Ihr. WoUaston thinks that we should not be warrant^ in classing 
titanium with tiie magnetic metals. 
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An Ateount of tho Bfoet of Mti^ew^xol Fuq^wer* on the Crew of Hi$ 
Majeetfs Ship Diuntph, in the Year 1810. By William Bumett» 
M. D, one of the Medical Comrnmionere of the iV«wy , formerly FAy- 
eician and Inepecior of Hospitals to the Mediterranean Fleet, Com* 
municated by Matthew Baillie, M,D» F,R,8. Read June 19, 1823. 
[FAiY, TVaaa . 1 823, p, 402.] 

The Triumph arrived at Cadiz in 1810, and in the following March 
a Bpaniah vessel, laden with quicksilver, was wrecked under the bat« 
teries, then in possession of the French. The Triumph’s boats were 
sent to her assistance, and about ISO tons of the quicksilver carried 
on board. The metal was secured in bladders packed in barrels, but 
the bladders having been wetted grew rotten, and the metal escaped 
in large quantiries, got mixed with the provisions, and very soon af- 
fected the crew with ptyalism, ulcerated throats, Ihc diderent 
animals on board were also adected. From the extent of the mk- 
chief it was evident that the air of the confined part of the vessel 
contained mercurial vapour, and accordingly those who slept and 
messed in the orlop and lower decks were more severely sheeted 
than those chiefly confined to the uj^ier deck ; while the men who 
lived and slept (Mefiy under the forecastle, escaped with a slight af- 
fection of the gums. 

On the Astronomical Refractions* By J. Ivory, A*M. F,R*8* Read 
June 19, 1828. [FAiT Trans. 1823, p. 409.] 

The ancients, Mr. Ivory observes, were acquainted with the ex- 
istence of atmospherical refraction; but the first Uiat ascertained its 
magnitude with tolerable accuracy, and employed it in his caloula- 
tions, was Tycho Brah^. Cassini attempted to compute the refraction 
upon opticid principles, and upon the hypothesis of an uniform me- 
dium of uniform density, — a supposition which, though very simple, 
is Bufiftciently correct to a considerable extent. The next step was 
to ima|^ an atmosphere of a density uniformly decreasing as the 
height increases. Kramp was stitl more accurate in attending to the 
true effects of pressure and change of tem^ierature ; his metU^s have 
been improved and extended wi& great sagacity by La^dace, and the 
tables founded on his computations are peraaps the best in existence 
with respect to the value of the mean refractions. 

An ur^orm atmosphere must be supposed to be five miles in height; 
an atmosphere uniformly deoreasing in density ten. Kramp and 
JLaqilace consider it as infinite. The former limits would make the 
horizontal refracrion less than the truth ; the latter supposition much 
greater. Mr. Ivory is inclined to suppose some considerably ex- 
tended, though finite height, which shall give tlie true refraction at 
the horizon, and which will probably be also correct for all other 
cases ; and be thinks it not superfluous to inquire, whetto such an 
atmosphere would afford results sensibly different from those of an 
atmosphere ot infinite extent. The phenomena of twili^t mid of 
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nk^oni indicate* he observes, a height of forty or fifty miles, at 
which the atmosphere is dense enou^ to reflect a sensible quantity 
of light. At the height of about 25,000 miles the centrifu^ force 
would l>ecome equal to the gravitation of the air, and the equilibrium 
would be no longer possible. 

But the great reason that prevents our supposing an atmosphere 
infinitely extended, is the coldness of the upper regions. Mr. Ivory 
considers the elastic force as disappearing from the effect of cold 
upon the temperature, is 266 cent%rade degrees below the freezing 
point ; and he observes, that if the decrease uniformly amounted to 
a degree in 25 (English) fathoms, as it appeared to do in Gay Lus- 
sac's aerostatic observation, the whole height ought not to exceed 
29 miles ; consequently he thinks that the thermometer must fall at 
a slower rate in the higher than in the lower parts of the atmosphere. 

Mr. Ivory proceeds to investigate the motion of light according to 
the laws of central forces, and to the experiments of Ha\&ksbee and 
others on the refractive density of the air. He first shows that the 
formula employed by the French astronomers, as far as 74® from the 
zenith, is deducible from any imaginable law respecting the const!** 
tution of the atmosphere ; and he gives, for example, the mode of 
obtaining it from that of Cassini. 

He next considers the case of an equable variation of temperature 
in ascending, which he thinks is rendered probable, as the law of 
nature, by observations of Gay Lussac and others ; and he inquires 
into the general methods of integrating the expressions of the re- 
fraction in such cases, according to the methods already employed 
by Kramp and Laplace. He examines, on various suppositions re- 
specting the height of the atmosphere as connected with various 
laws expressing progressive temperatures, beginning always from 
that which is observable at the earth’s surface the amount of riie 
horizontal refraction, which he finds not so materially afifeoted by 
these suppositions as to enable us to decide with certainty, from ob** 
servedon, whkh of them ought to be preferred. 

Upon these foundations die author investigates the actual mag- 
nitude of the refraction under different circumstances, by means of 
several infinite series, of which he conputes the values : and he com- 
pares his results with those which have been observed by astrono- 
mers. The ingenious hypothesis of Laplace, he remarks, gives us a 
height of 59i fathoms for a depression of a centigrade degree, or 
197 feet for I® of Fahrenheit, which, he says, is little more than two 
thirds of^riie bei^ actually corre^nding to rids depression; and 
the French table, he says, was computed for the foregoing point, and 
then altered proportionally throughout its extent for a ^fference of 
10 cenrijj^e degrees. As far as 86^ from the zenith, Mr. Ivory's 
c»>mputations agree very accurately with those of Bessel; and further, 
this celebrated astronomer does not recommend the a^pdon of his 
table. The oomparison of the new table with the observations of the 
French Astronomers, and of Dr. Brinkley, appears to be highly fis- 
voundile to the accuracy of Mr. Ivory's r^ts. 
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Obiervtititm on Air found in the Pleura, in a Caie of Pneumato- 

ikorax ; uHth Mapertmente on ike AbeorpHon of d^erent kinde of 

Air in^duced into the Pleura. By John Davy, M.D. F.RM. Hcnd 

June 6, 1823. \FhiL Trane, 1823, /i. 496.] 

In tills paper Dr. Davy gives a detailed account of the symptoms 
produced by the above disease, and of the appearance after death, in 
a man of thirty years of age. He also adverts to the composition of 
the air found in the lungs, 'which was collected by immersing the body 
in water, and puncturing the pleum, when it issued in the enormous 
quantity of 225 cubic inches. It was without smell, and extinguished 
flame, and was not inflammable. It consisted of 8 carbonic acid, 
and 92 azotic gas per cent. ; and the author considers it as derived 
from the atmosphere by a morbid communication, which was dis- 
covered on dissection, between the pleura and atmosphere through 
tlie medium of the lung. To determine the mode in which its change 
of composition had been effected. Dr. Davy inflated the right pleura 
of a dog with atmospheric air, and killed animal after 48 hours. 
On examining the air, tlie oxygen was found absorbed in larger pro- 
portion than the azote, which accounts for the accumulation of the 
latter gas in the preceding instance. To ascertain how far oaibonic 
acid is absorbed by the pleura, a mixture of 80 parts of common air, 
and 20 of carbonic acid, was injected into the right pleura of a dog. 
After two days the animal appeared well, and a mixture of 75 of air 
and 25 of carbonic acid was tluown into the left pleura. Twenty- 
four hours after» the dog was killed, and the result 'waa, that during 
a sojourn of three days in the pleura the oxygen had been absorbed 
in greater proportion than the carbonic a^, and the latter in a 
greater degree than the azote. The power tlius exhibited by the 
pleura of absorbing one kind of gas more than another, without re- 
ference to their sdubility in water, induced the author to institute 
some sirniW experiments with hydrogen, nitrous oxide, and nitrous 
gas. A mixture of carbonic acid and hydrogen thus a{q>lied did not 
appear to affect the health of the anux^. A mixture of azote and 
nitrous gas killed the animal in flve hours. In the former case the 
hydrogen disappeared, and its fifeee was supplied by a small quantity 
of azote. As the author's expm’iments induce him to believe that no 
air exists in the pleura in a healthy state, he is led to suppose that its 
appearance in this ease is referrible to secretion.^ln a note annexed 
to this paper, Dr. Davy expresses his doubt as to the existence of 
any flree carbonic add in the blood; since he could, in two experi- 
ments made for the purpose, obtain none by means of the air-pump. 

On Bitwmn in Stonee, By the Right Hon, George Knox, F,R,8, 
Bead June 12, 1828. [F5il. IVww. 1828. p. 517.} 

In this paper Mr. Knox details a series of expenments upon a 
great viurif^ of miaeral products, tending to show in them the ire- 
quent existence of bitumeit. or.somc amdogous substance ; and he 



203 


calh atteotion of axialysto to this subject, as having frequently 
misled tbem in respect to the loss obtam^ by sulqecting minerals 
to beat, which they have too commonly asoiibed to the mere ev<^- 
ration of aqueous matter. 

Mr. Knox found bitumen in nearly all the minerals belonging to 
Werner's Flotx Trap formation. He also found it in a few of the 
substances appertaining to the older rocks ; but in the latter case it 
was smaller in quantity, and less easily separable. 

In conclusion, the author recommends distillation as a process to 
be resorted to in all analyses of stony substances, with a view of ob- 
taining the liquid bitumen which they may have contained, and also 
of estimating tlie proportion of carbon evolved in the state of gas. 
The residuum, he observes, should be carefully examined for the re- 
maining carbon. 

On certain Changes which appear to have taken place in the Positione 
of some of the principal fisced &tars. By John Pond, Astronomer 
Koyal, F.R,S. Read June 19, 1823. [PAi7. TVans. 1823,^. 529.] 

The Croonian Lecture. On the Internal Structure of the Human Broiw, 
when examined in the Microscope, as compared icith that of FUhes, 
Insects and Worms, By Sir Everard Home, Bart, V,P,H,S, 
Read November 20, 1823. IPhiL Trans, 1824, j?. 1,] 

In this lecture the author pursues his researches respecting tlie 
anatomy of the human brain, and compares it with that of hshes, 
insects, and worms, in the hope of developing the connexion between 
the action of the nerves and the motion of the muscles. To obviate 
the sources of error attendant upon the usual methods of dissecting 
and examining the brain, a poitiou of it in a very recent state was 
submitted to 3ie microscope, after having been immersed in distilled 
water. Rows of globules were thus detected passing in straight lines 
from the circumference of the cortical substance into the medullary 
portion, the appearance of which is shown by Mr. Bauer in an an- 
nexed drawing. From a representation, also by Mr. Bauer, of the 
tench, it af^ars that its relative proportion to the size of the 
animi is smaller than in the bird, — ^that it has a central cavity and 
a nodulated basis. In insects the brain contains, and its principal 
portion is connected by, nervous chords, with what is usually called 
a ganglion, but which, when exambed accurately, is found to re- 
semble the brab in texture, and which, from the o&c of the nerves 
it sends off, the author considers, as Medulla oblongata. Below this is 
a regular line of ganglions united by a double nerve, the details of 
these structures being illustrated by annexed drawings. 

Among insects the bee has the largest propondon of brab relative 
to the size of its body. In the moth and caterpillar it is smaller, but 
siisdlar in structure, as also m the lobster. In the garden snail the 
hrain is rdativ^y larger than in the bee, but there are naganglicms, 
alBmugh the structure of the Jfedie^ spinalis is the same. 
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In allaaimelia thexmnute structure of th« bram^as detected by the 
tnicroBoope, appears in a measure similar, consistiiig of globules, and 
a more or lees duid and often elastic transparent matter. The gan* 
gUone appear also similarly composed in all the animal tribes of a 
congeries of nervous fibres. 

8ime Observations on the Miration of Birds* By the late Edward 
Jenner, M.D* F.Ji,S. j with an Introductory Letter to 8ir Humphry 
Davy, Bart* F*R*8* By the Rev* G. C. Jenner. Head November 
27, 1823. [PAi/. Trans* 1824, p. 11.] 

The author's intention in this paper is not to give a general history 
of the migration of birds, but to adduce some hitherto unnoticed facts 
respecting the causes which excite the bird at certain seasons of the 
year to quit one country for another. Among these the most pro- 
minent are certain changes in the generative organs, and tlie neces- 
sity of a climate or country where they can be better accommodated 
with succours for their infant brood than in that from which they de- 
part. He also adduces facts to prove that their departure from this 
country is not in consequence of change of temperature or scarcity 
of food, but the result of the accomplishment of their errand, namely, 
the incubation and rearing their young. 

The author then offers some remarks on the winter birds of pas- 
sage, tending to show that they quit this country in spring in quest 
of a situation better adapted to their intended purpose, and that they 
are actuated by the same impulse in leavii^ this country that causes 
the spring birds to come to it, and not by want of food. That the 
emigration of the winter birds Is less complete than that of the S{)ring 
migrators, and that some species, especi^y the wild duck and wood- 
pigeon, breed here. 

Redwings and fieldfares appear to be the most regular and uniform 
in their appearance and disappearance, and never seem to risk t^e 
trial of incubation here. 

Dr. Jenner remarks, that in aevere and long-continued frosts, birds 
often quit the country throogh want of food, but that they return 
upon the approach of more temperate weather, which is announced 
by their reappearance. The arrival of water birds, on the contrary, 
forebodes the approach of intense frost. 

The author then offers some observations on the singing of birds, 
and detaHs some additional facts and particulars respecting the dif- 
ferent sizes of the generative organs of birds, as they appear at dif- 
ferent seasons of the year. 

On the Nature of the Add and Saline Matters usually edsHny in the 
Stomachs of Animals. By William Prout, M,D* F.R.8* Head 
December U, 1828. iPML Trtms. 1824, p* 45.] 

The oljeet of this communkarion is to prove tlmt the free acid 
usually existing in the stomachs of animals is the muriatic add» and 
that salts present ore alkaline mimates. 
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The oontents of a rabbit's stomach were digested in distillled water, 
and the clear portion of liquid thus obtained divided into four iiaits. 
The first was evaporated to dryness, and the quantity of muriatic 
acid present in the reaiduaiy fixed salts determined by nitrate of sil- 
ver ; the second was supersaturated with potash, evaporated and de- 
composed by nitrate of silver os before, by which the total quantity 
of muriatic acid in tiie fluid was ascertained ; the third was neutral- 
ized by a solution of potash of Icnown strength, and the required 
quantity accurately noticed. This gave the proportion of free acid 
present ; and by adding this to that in union with a fixed alkali, as 
above determined, and subtracting the sum from the total quantity 
of muriatic acid present, the proportion of acid in union vrith ammo- 
nia was estimated. But as a check to this result, the third neutral- 
ized portion was evaporated to dryness, and the muriate of ammonia 
expeUed by heat ; the quantity of muriatic acid left in union with the 
fixed alkali was then determined os before ; and by subtracting this 
from tlie total quantity, the quantity in imion with ammonia was 
determined. 

Prom such experiments the author concludes, that no inconsider- 
able quantity of unsaturated muriatic acid exists in the stomachs of 
animt^ during digestion; and from the examination of the fluid 
^ected from the human stomach in a cose of dyspepsia, he infers 
that there also the muriatic acid performs the same office. 

On the North Polar Distances of the principal fixed Stare, By John 

Brinkley, D.D. F,R,S, SfC. Andrews Pnfeeeor of Astronomy in the 

University of Dublin. Read December 18, 18'23. [Phil. Trans. 

1824, p. 50.] 

The author observes, that of the recent catalogues that have 
been formed of the principal fixed stars, two, tliose of Dublin and 
Greenwich, agree very exactly. That of M. Bessel differs con- 
siderably ; but the diflferences ore such that they would agree by a 
modification of the co-e^cients of refraction employed for correcting 
the observations. Mr. Pond, he says, has applied the refractions of 
Bradley to the instrument of Dublin ; he himself thinks it more safe 
to determine the refraction for each place from its own instruments ; 
and he objects to the reasoning by which Mr, Pond has endeavoured 
to prove the existence of a flexure in the tube of the instrument of 
Dublin. 

Dr. Brinkley midtes the mean diflerence of the stars of Gfrecnwicdi 
and Dublin for 1818 only a few tenths of a second; for 1823. stiU 
less, Neitiiier the Dublin Catalogue, nor any other more extensive 
comparison, affords, in his opinion, a confirmation of the hypothesis 
of a general southern motion, which he is therefore inclined to attri- 
bute princ^adly to a slight inaccuracy of the Greenwich Catalogue 
for 1813. 

comparisons unfavourable to the soutitem motion Vc those 
ol Bradley's observations at Wanstead. in 1728; ai^ some French ob- 
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ftemtimis, in 1740 ; til MaBkelynti's at SchehaHen. in 1774 \ Otineral 
Mudge's, in 1802; and General Lainbton% in 1^5 ; m well as of 
PiaxjBi^s Cataloguei Mr* Pond’s observations at Wcstbury agree too 
little with the Catalogue of Greenwich, he thinks, to be of any use 
in the inqtury; and Mechain’s are opposed to o^era made by better 
instruments. 

Dr. Brinkley does not think it an argument in favour of Bessel’s 
refractions, tliat they give the obliquity of the ecliptic the same for 
both solstices ; he rather supposes some particular equation is re- 
quired for the solar refraction, Bessel’s refraction at low altitudes 
being manifestly too large for the stars. 

The question of parallax Dr. Brinkley still reserves for future dis- 
cussion. 

On the Figure requisite to maintain tke Equilibrium of a Homogeneous 

Fluid Mass that revolves upon an Axis, Bg James Ivory, A,M. 

F,R,S. Read December 18, 1823. [PAi7. Trans, 1824, p, 85,] 

The author enumerates the various steps by which Sir Isaac New- 
ton, M^Laurin, and Laplace have carried tlie theory of the equili- 
brium of a revolving fluid very near to perfection, but he observes 
that they have genially supposed the spheroid to differ but little 
from a sphere ; and he proceeds in the present paper to investigate 
the figure by a direct analysis, in wluch no arbitrary supposition is 
admitted,” 

Mr. Ivory thinks it necessary to distinguish carefully two separate 
cases ; the first is when the particles of the fluid do not attract one 
another, and the second when the particles are endued with attrac- 
tive powers. These, he says, are ^plainly two cases that are essentiBlly 
different from one another ; for m the first, a stratum added induces 
no other change than an increase of pressure caused by the action 
of the accelerating forces at the surfree ; but in the second, besides 
the pressure, a new force is introduced, arising from the mutual at- 
traction between^ the matter of the stratum and the fluid mass to 
vdxich it is added. 

Mr. Ivory gives two different methods of investigaidng the fonda- 
mental laws of this equOibrium, the one which is the newest and 
most simple being contained in two propositions. 

First, If a homogeneous fluid body revolving about on axis be in 
equilibrio by the attraction of its particles, any other mass of the 
same fluid having a ^mikr figure, and revolving in the same time 
about an axis similarly placed, will likewise be in equilibiio by the 
attraction of its particles. 

The proof is easily deduced from the well known propertot of an 
attraction inversely proportioned to the square of the distance. 

Secondly, If a homogeneous fluid mass revolve about an axis, and 
be in equilibrio by the attraction of its partides, all the level mir- 
frees wiH*l3« aiimlar to the outer surface; and any stmtum the frud 
contained between two level surfrees will atUact pariitiltis in in* 
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side (or within the interior surface of the atratiun) with equal fbrcte 
in opposite directions. 

On the Corrosion of Copper^skeetin^ by Sea^umier, and on Methods of 
preventing this Effect ; and on their A^Hcation to Ships of IVar 
and other Ships, By Sir Humphry iWy, Bart, P.R.S, Head 
January 22, 1824. [Phil, Trans. 1824, p* 131.] 

When copper sheeting, however pure the metal may be, is exposed 
to sea- water, a green rust is formed upon it ; which, when washed 
off, is replaced by a similar substance, till the whole of the metal is 
thus destroyed by corrosion. To prevent this effect, the President 
avails himself of the modihcation of chemical aiEnitics, derived from 
electrical power ; and in pursuing his rescarclies in relation to this 
subject, be found tlie above-mentioned action upon copper counter- 
acted by any weak negative electricity easily excited in it by the 
contact of a surface of tin not exceeding ^4trth that of the copper, 
and made part of an electric circuit in sea- water. Other metals may 
be substituted, but the facility with which a perfect contact Is made 
by solder with tin, and the facility with which its submuriate de- 
taches from the metal, induce Sir Humphry Davy to regard it as 
best adapted to the purpose. He observes, further, tlrnt the cause 
which prevents the oxidation of the copper will also probably pre- 
vent the adhesion of marine animals and of vegetables. After ad- 
verting to the unequivocal and satisfactory results of his experiment 
made upon a small scale, the author states that the Lords Commis- 
moners of the Admiralty have enabled him to make arrangements 
for pursuing them upon a very extended plan. 

A fimte and exact Expression for the Refraction of an Atmosphere 
nearly resembling that of the Earth. By Ihomaa Young, Af.I>. 
For, Sec, R.S, Read February 5, 1824. [Phil, Trans. 1 824, p. 132.] 

Having shown that if the pressure of the atmosphere be represented 
either by the square, or by the cube of the square root of the density, 
the astronomical refractm may be attained in a finite equation j and 
having adverted to Mr, Ivory's computation of the redaction with 
the assistance of coavei|^ng series, and several transfonuations firom 
an equation which expresses the pressure in tenns of the density and 
of its square, Dr^ Young proceeds to observe, that if we sub^tute 
for the simple density the cube of its square root, we shall represent 
the eonstitution of ^e most important part of the atmosphere with 
equal accuracy, although this expression supposes the total height 
somewhat sm^er than the truth; and that we shall thus obtain a 
direct equation for the refraction, which i^ees ve]^ nearly with Mr. 
Ivory's ^le, and still more aocnrately wi^ that in the Nautical Al- 
manac,, and with the French tables. 

At tlic horixon the refraction is equal to 33* 49***S, wliich is only 
kss tiban the quantity assigned by the French tables and in tiie 
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Nftttdcal Ahnanfto ; while Mr. Ivory makes it 84' Again, lor 

the altitude 6® 44' 21", we obtain 8' 49"-5 for the refraction ; while 
the Nautical Almanac gives us 8' 68", and Mr. Ivory's table S' 49"*€. 
The author, however, observes that there is no reason for proceeding 
to compute a new table by this formula, since the method employed 
Ibr that in the Nautical Almanac is in aU common cases more com- 
pendious ; and even if it were desired to represent Mr. Ivory’s tabic 
by the approximation there employed, we might obtain the same re- 
sets, widi an error scarcely exceeding a single second, from an 
equation of the same form. 

The Bakerian Lecture. On certain Motions produced in Fluid Con- 

ductors when tranmitting the Electric Current. i?y J. F, W. Her- 

schel. Esq. F.R,S. Read February 12, 1824. Trans, 

1824, p. 162.] 

In the first paragraphs of this lecture, Mr. Herschel describes the 
phenomena tiiat result on placing a portion of mercury covered with 
sulphuric acid between the voltaic poles immersed on opposite sides 
of the globule of metal, but in contact with the acid only. They 
conust in active motion of those particles of the acid in contact with 
the mercury, while the superficial molecules of the metal continually 
radiate from the point nearest the negative pole, and darting to the 
positive pole return along the axis. The author particularly notices 
several singular appearances resulting from this current, and shows 
them to be independent of any electro-magnetic vortices, to which, 
nt first sight, thejr present considerable anedogy. They are incom- 
parably more forcible, in proportion to the electrip pdwers used, than 
the motions produced by the action of magnets ; hence, they furnish 
an extremely sensible test of the development of feeble Voltaic pow- 
ers not easily rendered sensible by otlier means. 

The author next desdribes the appearances observed in cases where 
other liquids and metals are used, and adverts to the influence of 
several causes upon the uniformity of the results. Among these, im- 
purity in the mercury is especially noticed, which should not only be 
carefuUy distilled, but also well wwed with dilute nitric acid. Mer- 
cury thus prepared, and placed in the current as before, exhibits phe- 
nomena varying with the nature of the liquid generally speaking, 
currents ere pr^uced radiating from the point nearest the negative 
pole, which arc most violent in acids, and less in saline solutions, in 
proportion as tlie electro-positive energy of the base is greater. In 
many liquids a counter-current from the positive pole is observed ; 
but if either pole be brought in contact with the mercury, no cur- 
rents are observed from the point of contact, but strong <mcs are 
perceived to radiate the other. If the nemtive pole touch it, it 
amalgamates with tiie meicury, which remains bright ; if the positive, 
the mercury rapidly oxidizes ; and in both cases currents are pro- 
duced. 

Mr. Herschel proceeds to obsenre, that when mercury is electmed 
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in nre gnne^y lltertedrond hn de« 

CK>rtb«is at thus preaenl^ kr a solutsoti Of 

eui^hate 0f «od«» wyca ware peculiar and apparently perplaaii^* 
but wbicsh he found to upon the preeeitCe of iitna%am of to* 

dmm counteracting the effect of the negative pole^ and exal^ng that 
ol the positive in proportion to its quantity, until it overcomes and 
even reverses it, Ihat sodium is aetually present in these casc^ the 
author shows by the following experiment ;-^Haviag detached the 
negative wire, he touched the mercury* now lybig qukt m the 
with a platinum or copper wire, and a violent action instailtly be- 
gan. The mercury rushed to the wire in a superdcia! current, and 
it gave off abundance of hydrogen ; the sodium, wirCi and liquid, 
forming a voltaic combination suMciently powerful to decompose the 
water, 

I'he author next proceeds to investigate more minutely the effects 
of different metals in tlieir contact and amalgamation with mercury, 
employing solutions of the caustic alkalies for the conducting liquids, 
which have the advantage of producing no currents in pure mercury 
so long as neither pole is in contact with it. In liquid potash a 
contact with the negative pole, of a single second’s continuance, im- 
parted to 100 grains of mercury the property of rotating violently 
iram the pmnOTe >to the negative pole, when the circuit was com- 
pleted in tiie liquid alone. Ike rotation was oven sensible when the 
quantity of potassium did not probably exceed a roilHonth part of the 
whole mass. With sodium similar effects were observed ; and even 
wdiere the proportion of sodium to mercury was only asl to 1 ,600,000, 
a feeble motion was sensible. 

Tim influettee of barium, strontium, calcium and magnesium, and 
of xinc, lead, tin and iron, is next described, the alloys of tiiese metals 
being idl poisctoed of the positive property. Copjier, on the other 
hand, does not communicate motion, though preaetit in considermye 
proportion ; not do bismuth, silver, nor ^Id. 

Mr. Hcrsohel concludes this lecture With some general and the- 
oretical observations and deductions, Ibunded on ms eacpCiiti^ 
inquMea. 'Ikese relato pitiikdpafly to the excee&tigly^ 
portions matter capable of ctmmiiiiucating send^tS me- 

chatdea! motions, and |ntmrties of a definite character, to Ihe ltody 
they are miSBed witii. When we see ener^es so intense exerted 
the ofdtoaty forms of mnwer. We may. toys the aittiior, reasonably 
toll WfcMrt etMiin^ webave tor the imponderalntity of any of the pow- 
ertid agex^ to vddeh so large a part of toe activity of material bodies 
to-be 'CWing. ' 

Among toe estontiel tonditious of the phenotaena, the autodr par- 
ttoolarly adtorts to toe vast dbfereiibe of <x»mittotiiig pbwer between 
the tnetaHiC bb^esjtot in tnotiem, ahd the tlqtod under Which th^ 
ton immersed ; to toci nto petotot ImimtoibSity of the edW* 

fibitoi to to to wtotor tob trsniitiott iff one to the otoer quite 
suddenrimd to a W^^ or tilecmdca^ relation betW ton 
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them. UiuidT thette ccmditione, Mr. Hereohel the pheno- 

mei^ucm may admit of explanation, from what we already know of the 
pemge of electticity through conductors, and the hig^ attractive and 
repukive powers of the two electiicities inter ee. A body 00 hi^ly 
ppeitive aa potaasium, present in the mercury, may, for instance, Save 
its natvural electrical state exalted by its vicinity to the positive pole ; 
and being thus repelled, may take the only course resistance of 
the metal on rite one bund, and attraction of cohesion on the other, 
will permit, viz. along the surface, to recede from the positive pole i 
it may even act as a carrier to the positive electricity, which may ad- 
here to it too strongly to be transmitted through the mercury, and 
when arrived at the opposite side of the globule may there, by the in- 
fluence of the opposite pole, lose its es^ted electrical state. Such 
an explanation, however, is not without its difflculties ; and although 
another is open to us, that of considering the action which takes 
place at the common surface of two unequally conducting media ks 
ckpendent upon a new power of the electric current, bearing some 
analogy to magnetic action, yet this, in the present state of the 
investigation, must he regarded not only as a bold, but vague hy- 
pothesis. 

JSxperimente and Oheervatione an the Development of Magneiieul Pro- 
j^tiee in Steel and Iron by Percuseion : — Part I/. By William 
Scoresby, Jun, F,R,8,E, SfC. Comimnicaied by Sir Humphry 
Davy. Bart, Pre». R,8. Read January 29, 1824. [Phil, Tfans, 
1824, p, 197.] 

After adverting to the general results of his foymer inquiries, riie 
author observes that lus principal objects on the present oocarion 
were to endeavour, by aiuuliary rods of iron, to increase the degree 
of mi^etism ; and to ascertain on what circumstances, as to the 
magnitude of the iron rods, and the quality, size, and temper of the 
steel wires, the utmost success of the methc^ depends. 

He formerly used a single iron rod» upon wliich the steel bars were 
hammered, both being in a vertical posirion. He now places the steel 
wire between two rods of iron, and subjeoring it, throu^ the medium 
of the upper rod, to percussion, derives the ^vantage of the magnet- 
ism of both rode of iron acting at riie same time i3pon both its poles. 

rods he used were of the rei^otive lengths of three and one foot, 
and an inch diameter ; and the upper end of the la:^r rod and the 
lower one of the smaller rod were made conical, there bmng an in* 
dentation in each to receive the ends of the steel wire* Some mag- 
nerism, was ^en elicited by percussion in the larger rod, and the 
steel wire being properly placed between its upper eKriamity and 
lower one of the small ^d, the upper end of the latter was ham- 
mered, and ma^tism thus communicated to the wfre; whiltit 
lovw rod, receivi^ some influence from the percussioh, pe^onpod 
a similar office. 'Hie author calls this mode of proceeffing# the 
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pmni motimt to distitijg;uiBh it from the mete hlumnering of the wire 
upon the tod, aa practised by him formerly, and which ho terms the 
etimpU procns. He then enters into extended details of his several 
experiments, of which the following are the principal results ! hrat, 
th^ the compound process is more effectual in the production of mag- 
netism than the simple one^ though the ratio of augmentation does 
not appear determinate. In one experiment, the maximum effect of 
the simple process was an attractive force cajmble of lifting between 
1 and 246 grains, while the compound process augmented the lift- 
ing power to 326 grains, In another, the simple process gave a lift- 
ing power of 246 grains, tlrn compound of 845 grains, Moreofver, 
tlie ef&cacy of the compound ))roces8 is much less manifest upon long 
than short wires, and is greatly impaired by diminishing the size (ff 
the rods. 

In respect to the influence of the temper of the wire upon the de- 
gree of magnetism developed, Mr. Scoresby found that the softer the 
wire the more susceptible it became of this magnetic condition. 

The author concludes this paj^er wuth some theoretical remarks re- 
specting the influence of percussion in disposing the particles of iron 
to acquire and retain magnetism, which he thinks may tend to ex- 
plain some otherwise obscure phenomena; and wliich seem to render 
it probable that the process of percussion may be aj)plied, in con- 
nexion with otlier modes of magnetizing, for giving increased power 
to magnets. 


On Bemudecussation of tlie Optic Nerves. By William Hyde Wol- 
laston, M.D. V,P.R.S. Head February 19, 1824. [PML TVans, 
1824. p. 222.] 

In the human brain, the optic nerves, after passing forward to a 
short distance from their origin in the tliolami, become incorporated^ 
and from the point of union two nerves are sent off’, one to each eye. 
To this united imrtion the term Decussation has been iqjplied, under 
the supposition that though the fibres do intermix, they still continuer 
onward in thair origiaal direction ; and tliat those from the right aide 
cross over wholly to supply the left eye, wliile the right eye is simi- 
larly supplied by fibres from the left thalamus. Anato^sts have 
conside^ this opinion as confirmed, by the circumstance of the 
nerves actually oroseang each other as two perfectly distinct cords in 
some fish ; the author, Imwev^, from a i^^ies of Uiudness under 
which he has more than once auffered, concludes that a different die* 
tdbution of the nervee takes p^e in the human subject. Ws pe- 
culiar state of . vision consisted in seeing only half of every object^ 
the bss of sight being in both eyes towards the left^ and of i&ort 
duration only. In refiecting upon this subject, a certain arrange- 
ment of the optic nerves, not consistent with the generally received 
hypothesis of their decussation, occurred to him. Since the^corre* 
sjmadmg points of the two eyes, he observes, sympathize in disease, 

T 2 
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tiKeir sympathy is evidently from stmcture* amd not from mere hahit 
of feelui^ tog^er. Any two corresponding points must be supplied 
with a pair of filaments from the same nerve ; and the seat of a dis- 
ease in which similar parts of both eyes a^ aflfected, must be con- 
sidered as situated at a distance from the eyes» at some place in the 
course of the nerves where these filaments are still united, and pro- 
bably in one or other tlmkmus. It is plain, he continues, that the 
cord which comes finally to either eye^ under the name of ^tic 
nerve, must be regarded as consisting of two portions, one half from 
the light thalamus, and the other from the left. Upon this suppo- 
sition, decussation will take place only between the adjacent halves 
of the two nerves, 'lliat portion of nerve which proceeds from the 
thalamus to the right side of the right eye, passes to its destination 
without interference ; and in a similar manner tiie left thalamus will 
supply the left side of tlie left eye with one part of its fibres, while 
the remaining halves of both nerves, in passing over to the eyes of 
the opposite sides, must Intersect each other with or without inter- 
mixture of their fibres. The crossing of the entire nerves to the 
opposite eyes in fishes, Dr. Wollaston observes, is in conformity with 
this view of the arrangement of the human optic nerves ; for in the 
sturgeon, for instance, the eyes are placed so exactly back to back, 
that there are no corresponding points of vision requiring to be sup- 
plied with fibres from the same nerve. In this animal, an injury to 
the left thalamus might be expected to occasion entire blinimess of 
the right eye alone ; in ourselves a similar injury would occasion 
blindness to all objects situated to our right, owing to insensibili^ 
of the left half of the retina of both eyes. Dr, Wollaston states some 
other facts, illustrating his view of this peculiaf distribution of the 
human optic nerves, remarking ^at in common vision also the sym- 
pathy of corresponding points, Which receive similar impressions from 
the same object, is dependent upon the same arrangement of nerves 
to which the term Semi-decussation may bo applied. In conclusion, 
Dr, Wollaston remarks, that so long as our consideration of the func- 
tions of a pair of eyes is confined to the performance of healtliy eyes 
in common vision, when we remark that only one impression is made 
upon tlie mind, though two images are formed on corresponding 
parts of the retina, we may rest satisfied in ascribing the apparent 
unity of the impression to habitual sympathy of the parts ; but when 
we regard sympathy as arwing from structure, and dependent on 
connexion of nervous fibres, we therein see a distinct origin of tlmt 
habit, and have presented to us a manifest cause why infante first 
begin to give tbe corresponding direction to their eyes, and clearly 
gain a Step in the solution, if not a full explanation, of the bng- 
question of single vision with two eyes. 
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Some curiouB FaH« rejecting the Walrus and Seal, discovered by the 
Examination of Specimens brought to England by the different Skips 
lately returned from the Polar Circle, By Sir Everard Home, 
Bart, V,P,R,S, In a Letter addressed to Sir Humphry Davy,. 
Bart, P,R,S^ Read March 4, 1824. [Phil, Trans, 1824,j9, 233.] 

The first fact stated by Sir Everard Home in this paper ie the 
analogy in structure between the liind foot of the Walrus and the 
foot of the Fly. In both tliese is a very similar apparatus for produ- 
cing a vacuum, so as to enable the animal to proceed upon smooth 
surfaces against gravity, by the adhesion of the feet thus ejected ; 
there being two cups in the foot of the fiy and one in that of the 
walrus for this purpose. Secondly, he notices the peculiar mode ia 
which tlie bile in the walrus is collected in a reservoir, and thence 
forcibly impelled into the duodenum. 

The thir^ new fact which the author adduces, is the peculiar struc- 
ture of the funis and placenta of the Seal, In this animal the vessels 
forming the ftmis are not twisted ; their whole length is nine inches ; 
after passing three inches from the navel of the ^tus they give off 
anastomosing branches, connected with it by three membranous folds, 
between which the blood-vessels are conveyed to the placenta. This 
structure gives uncommon facility to the placental circulation, and 
makes it worth inquiry whether the same peculiarities exist in other 
marine animals. 

Several illustrative drawings accompany this paper. 

4dditional Experimmts and Observations on the Application of Elec*^ 
trical Combinations to the Preservation cf the Copper Sheathing of 
Ships, and to other purposes. By Sir Humphry Davy, Bart. P.K.S, 
Read June 1 7, 1 824. IPhil. Trans. 1 824, p, 242.] 

Since his former communication the President has had an opportu- 
xuty of prosecuting his researches upon the above subjects^ upon an 
extendi scale, and with results perf^tly conclurive and satis&etory* 
He ftkund that sheets of copper defended by from one 100th to one 
l^h part of xinc or iron^ exposed for many weeks to the full flow 
of the tide in Portsmouth haribour, suffered no corrosion, and that 
even one 1000th part of cost iron exerted great protecting influence^ 
Roots and the sides of i^bips protected in way were alao similarly 
preserved. Of the different protecting metals cast iron is most conve- 
nient, and theplumbi^oue substance formed upon it does not impede 
the electrical action. ThePresident formerly anticipated the depontion 
of earthy substances upon the negative copper, and this he now found 
to take place upon sheets of copper expos^ about four months to sea- 
water, and defended by from one to one SOth their snrftme of 
adne and iron. They became coated with carbonate of lime and raag- 
nesut ; but this effect is easily prevented by duly diminishing the pro- 
portion of the protecting metd, so as to prevent the excess of neg^ve 
power in the copper, which then remains blight and clean. 



The iwthor observes, tUut rnnny Mn^ular faets liave occurred ^ Uie 
cotirvc of his reijcarchea, some of which bear upoa geaeral acicuce. 
Weak BoluUons of »alt act strongly upon copper, but strong ones do 
not affect it, apparently because they contain little air, the oxygen of 
which seems necessary to give the electro-jKJsitire power to these 
menstrua; upon Uie sumo principle, alkaline solutions and lime* 
water prevent the action of sea-water on copper, having in them- 
selves the positive electrical energy wliich renders the copper ne- 
gative. 

The author concludes this paper with some further applications of 
electro-chemical theory to the subject of it, and refers to the prin- 
ciples developed, as suggesting means of preserving instruments of 
brass anti of steel, by iron and by zinc, — a circumstance already taken 
advantage of by Mr. Pepye, in inclosing delicate cutting instruments 
in handles or coses lined with zinc. 

Oft the apparent Direction of Eyes in a Portrait. By William Hyde 

Wollaston, M.D. F.R.8. and r.P. Head May 27, 1824, [PAt/. 

Traiw. 1824, p. 247.] 

"When we consider, says the author, the precision with which wc 
commonly judge whether the eyes of another person are fixed upon 
ourselves, it is surprising tliat the grounds of such judgement ore not 
distinctly known, and that most persons in attemiiting to explain the 
subject would overlook some of the circumstances by which they are 
geneiully guided. I'hough it may not be possible to demonstrotie^ 
by any decisive experiment, on the eyes of living persons what 
those circumstances are, we may find convincing i^^guments to ptove 
their influence, if it can be shown in the case of portraits, that the 
same ready decision that we pronounce on the direcdon of tlie eyes 
is founded, in great measure, on the view presented to us of parts 
which have not been considered as assisting our judgement. 

I>r. WoHastou then adverts to the influence of the form of the 
iris, as announelng the direction of Ibe eye in poiitralto, and to that 
of die variable portion of the white shown when the eye U variously 
directed in living persons; he remarks, however, that even in vem 
eyes we ore not guided by this circumstance alone, but are unconsci- 
ously aided by the concurrent positton of the faoe ; and he lUustriites 
this opinion by reference to a series of drawings annexed to the 
paper, and which show that the apparent position of the eyes is prin^ 
<U^ly influenced by that of the adjacent parts of the espeei- 
oily those which are most prominent; and these conriderations are 
not Ikntted in their appUcatioa merely to cases of loteml turn of the 
eyes and fiice. But the same {irinciples also apply to instance^ eff mo- 
dmte inclhemtioa of the fece upwards or downwards ; for when the 
face is diredted downwards, the ^es that locdc at us must be turned 
upwards, from the position of the feee to which they belong ; andif 
to eyes so drawn on li^word caet of features be sumtuted* fpr 
former, the eyes isainwately look above us, os is fuond by a skatoh 



215 


amrtxed. From ttoe and other detaik given in the paper, the author 
concludes that the i^pparent direction of eyes to or from the 
spectator, depends upon the balance of two circumstances cozabined 
in the same representatbn ; namely, Ist, the general position of the 
kce presented to the spectator ; 2n4 Ihe turn of the ey^ from that 
position ; and thence proceeds to examine why, if the eyes of a por* 
trait look at the spectator placed in front of the picture, they appear 
to follow him in every other direction. When two objects ore seen 
on the ground at different distances from us in the same direction, 
one appears and must be represented exactly above the other, so that 
a vertical plane from the eye would pass through them ; and since 
such a line will be seen upright, however far we remove to one side, 
it follows that the same objects still seem to be in a line with us ex- 
actly as in the front view, seeming as we move to turn from their 
first direction. 

In portraits the permanence of direction, with reference to the 
spectator, and corresponding change of its apparent position in space 
when he moves to either side, depends upon the same principles. 
The nose drawn in front, with its central line upright, continues di- 
rected to the spectator, though viewed obliquely ; or if the right side 
of the nose is represented, it must appear directed to the right of the 
spectator in all situations ; so that eyes that turn in a due degree 
from that direction towards the spectator, so as to look at him when 
Viewed in front, will continue to do so when viewed obliquely. 

FurtJ^ Particulars of a Case of PMumato^thoraa, By John Davy, 

Jtf.D.F.K.5r. Read March 4, 1824. [PAi7. IVmw. 1824. />. 257.] 

About a month after the operation described in Dr. Davy*s former 
paper, when the patient apjjeared to be doing well, sym|)fcoms of 
hydrothorax came on, and fluid again collected in the left aide of the 
<4e6t. A second operation therefore was performed, and fourteen 
ounces of flmd discharged through a peiforation in the fifth rib. 
Dttrii^ the six following weeks not less than twenty pints of fivfid 
ran off through the ojHjning ; at first it was transparent, but became 
gradually more and more purulent, and was mixed with air ocuh- 
posed of oxy^n, azote and caihonic acid, in various propordons. The 
patienfs hwlh improved at first progressively, but in afout six wts^ 
after the operation he became worse, and expired suddenly. On ex* 
antinotiofl alter de^th, about six ounces of pus were found in the left 
pletfra. Ihe ri^t pleura was healriiy, but tuliercles and vomkis 
werefbund in mt i^tlung; the leh lung was much condensed, 
and commumeated by two small openings with die pleura. Dr. DoVy 
rufera the origin of me disease In this case to a oommuirication he* 
t#een the aspera arteria and cavity of the pleura, establkhed by the 
TU^re of a superficial htotiehial tube, and the membrane eoverisig 
it i and conclu^ the paper with some remarics upon the fluctuate 
eompostriem of the air fioiti die chest, which he attributes ned to the 
Vifrykg quantity of atmoSidi^c air, adzhittad tbouffh the perfiM- 
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turn, which wai ^ carefully cloaed «8 pOMiblei but to its vitiati<mby 
reapratioii, and by the absorbent power of the pleura. 

On the Acthn affinely divided Platinum on Gaeeous Mie^res, and iU 

Application to their Amlysia. By William Henry, JI/.D, F*R*B, 

Bead June 17. 1824. [PUL Trans. 1 824, p. 286.] 

In the first section of this paper the author describes the action of 
finely divided platinum, at common temperatures, on mixtures of hy- 
drogen and olefiant gas with oxygen j of hydrogen and carburetted 
hydrogen with oxygen; of hydrogen and carbonic oxide with oxygen; 
of hydrogen and cyanogen with oxygen ; of carbonic oxide and car- 
buretted hydrogen with oxygen ; of hydrogen, carburetted hydrogen 
and carbonic oxide with oxygen ; and of the same with the addition 
of olefiant gas. From the experiments detailed under these several 
heads, it appears that when the compound combustible gases mixed 
with each other, with hydrogen, and witli oxygen, are exposed to 
balls of platinum sponge, the several gases are not acted upon with 
equal facility ; but that next to hydrogen, carbonic oxide is most 
di^osed to unite with oxygen, tlien olefiant gas, and lastly carbu- 
retted hydrogen. By due regulation of the proportion of hydrogen, 
the author remarks, that it is possible to change the whole of tlie 
carbonic oxide into carbonic acid, without acting on the olefiant gas 
or carburetted hydrogen ; he observes, however, that with respect to 
olefiant gas this exclusion is attended with some difficulty, and it is 
generally more or less converted into carbonic acid and water. 

The second section of this paper relates to the action of finely di- 
vided platinum upon gaseous mixtures at increased temperatures. In 
these experiments tlie gases, mixed with oxygen enough to saturate 
them, w^re severally exposed in small retorts containing a platinum 
sponge, and immersed in a mercurial bath, to a temperature which 
was gradually raised till the gases began to act on each other. It 
was urns found that carbonic oxide began to be converted into car- 
bonic acid at about 300^ ; olefiant was decomposed at about 
500* ; carburetted hydrogen at a litSc above 556* ; and cyanogen 
appeared to require a red heat. 

Muriatic acid, mixed with half its volume of oxygen, began to be 
acted upon at 250*, and ammoniacal, with an equal volume of oxy- 
gen, at 380*. 

Adverting to the property inherent in certain gases of retarding 
the action of Bie platinum, when they are added to explosive mix- 
tures of oxygen and hydrogen, Dr. Henry observes, tint it is most 
remarkable in those which possess the strongest attraction for oxy- 
gen ; and that it is probably to the degree of this attraction, rather 
than any agency arising out of thdr relations to caloric, that we are 
to ascribe the vaiious powers which the gases manifest in this re- 
spect 

From his experiments on the action the platinum on mixed 
gases, at high temperaturesi the author was led to the Mowing 
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mode of procuring pure carburetted hydrogen. Tlte early product 
of the distillation of pit-coal was waeh^ with a solution of chlorine, 
and afterwards with liquid potash, llie residue was then mired with 
one fourth its volume of oxygen, and heated to 350°, in contact 
with the platinum, which converted the carbonic oxide into acid, and 
the hydrogen into water. The carbonic acid being removed by liquid 
potash, there remained only the carburetted hydrogen, the redun- 
dant oxygen, and trace of nitrogen. 

Dr. Henry concludes this communication by pointing nut the best 
method of a])plying the facts detailed in the precedi:^ sections to 
the analysis of mixtures of the combustible gases in unknown pro- 
portions. 

A Comj}anson of Barometrical Measurement, with the Trigonometrical 
Determination of a Height at Spit zher gen. By Captain Edward 
Sabine, of the Royal Regiment of Artillery, F,R.S, Head May 5, 
1824. [Phil Trans. 1824,;?. 290.] 

llie hill selected for this comparative measurement was the lughest 
within convenient distance, of which the ascent was practicable, on the 
western part of the north coast of Spitzbergen. The summit was less 
than two miles from the observatory, in a direction nearly due south, 
the observatory being upon an island rather more than a mile from 
the main land. In consequence of tlie extreme inaccuracy of the 
chart of Fair Haven, published in Captain Phipps’s voyage, the author 
has annexed to this paper a sketch of the harbour and adjacent coast, 
to show the positions of the hill and observatory. The small bay 
formed by the shore of the main land, to Uie north-east end of the 
hill, being frozen over, aiForded a perfectly level base, and correc- 
tions for inequality were thus rendered unnecessary, A polished 
copper cone was fixed upon a stafif at the summit of the hill, the apex 
of which was proposed as the height to be measured : it stood 44 
inches above the highest pinnacle of the summit. Captain Babine 
then enters into the details of this trigonometrical measurement, 
from which the altitude of the cone is considered as equal to 1 644 feet. 
Ihe author next proceeds to detail the partioulaxs of the barometri- 
cal measurement, and the precau^ns taken to insure accuracy in 
the instruments, and in their employment ; and the height of the cone 
thus ascertained was 1640*07 feet. 

Captain Sainne condudes this paper with some remarks upon the 
ittCoxTeotness with which the heights of the hills on this coast are set 
down in Captain Phipps’s royage. 



Hapertmtmial Inquiries relative to the Distribution and Changes of tj^ 
MajfneHc Intensity in Ships of War. By George Hamy, Bsy. 
Cmnimnicated by John Barrow^ Esq. F.R.S. Read Feb. 26» 1824. 
IPMl Trans. 1824,/), 310.] 

Tkm paper contains the details of experiments m«kde on board oe- 
verel ’vessels, ■with a view of determining the induence of the iron in 
the ships Upon the compass under different circumstances and situ- 
ations. Tlie iustrument used for determining the intensity con- 
sisted of a magneti 2 ed cylindrical bar, 2*5 inches long and three 
eightieths of an inch diameter, delicately su8j>ended by a single fibre 
of the silkworm, to the extremity of an ^justing screw, which 
worked in the cap of the glass vessel inclosing the bar, A brass wire 
also passed through tlie cap for the purpose of placing the bar at 
right angles to the magnetic meridian previous to its bdng put into 
a state of oscillation. 

On the days devoted to the experiments on ship-board, the time 
of making 50 vibrations of the bar was determined in the centre of a 
meadow, of wliich the substratum was dry slate, by a mean of six 
seta of experiments, the time being accurately registered to quarter 
seconds. 'Fhe instrument was then taken on board, and placed in 
succession at the different stations of the ship, and the mean of six 
sets of experiments determined at each station with the same pre- 
cautions as on land. The rimes, says the author, of performing the 
oscillations on shore, and at each of the assumed points in the ship, 
necessarily gave the magnetic intensity at each station in terms of the 
terrestrial intensity, which in this case was represented by 100. 

Experiments on the Elasticity and Strength of Hard and Soft Steef, 
in a Letter to Thomas Young, M.D. For. Sec. B.S. By Mr. 
'Fhomas Tredgold. Civif J^n^ineer. Read March 25, 1824. [PWf, 
rrttfw. 1824, p. 354,] 

The bars of steel used in these etperiments were supported at the 
ends by two Hocks of cast iron, restiiig upon a wooden frame, end a 
scale for weighta was suspended from Ike middle of the length of the 
bar, by a cyOndrioal steel pin, three eighths of an inch in diameter. 
To measure the flexure a quadrontal piece of mahogany was iU;- 
tached to the frame, with a vertieal bar iUding in two gui^ at its 
edge, and moving an index. The bar and index were so balonofed, 
that one end of the bar bore wiril constant pressure upon the speci- 
men, and the jnroduated arc was divided into inches, tmiths, and 
hun^dths. thousandths were measured by a vernier. A bar 
of blistered steel of file hardness, 13 inches long between the mp- 
ports, underwent no permanent alteration of form when loaded wSh 
1 lOlbs* The temper of the bar was then succesirively lowered, and 
it was ultimately again hardened ; but in these diffb^t states its 
flexure and resistance to pemtanent change of form lemaiiied the same. 
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These experiments were repeated with bars of other dimensions, 
which were loaded till they broke ; and from tlietn the author also 
infers that the elastic force of steel is not altered by temper, and 
that the force whicii produces {Msrmanent alteration is to that wiiich 
causes fracture in hard steel, as 1 : 1*66 ; and In the same steel of a 
straw yellow tem{>er, as 1 : 2*56. From comparisons of the strain 
required to cause permanent alteration in difterent kinds of steel, 
author concludes, tliat in the process of hardening, the particles arc 
put into a state of tension among themselves, which lessens their 
power to resist extraneous force ; and the phenomena of hardening 
may be referred to the more rapid abstraction of heat from the sor- 
ikee of the metal than can be supplied from the internal parte, 
whence a contraction of tlie superhciul parts round the expanded 
central ones, and a subsequent shrinking of the latter, by which the 
state of tension is produced. 

A short Account of some Ohservatiom made with Chronometers, in two 
Expeditions sent out by tke Admiralty, at the recommendation of the 
Board of Longitude, for ascertaining the Longitude of Madeira and 
of Falmouth. In a Letter to Thomas Young, M.D. For. Bee. R.S, 
and Secretary to the Board of Longitude. By Dr. John Lewis 
Tiarks. Head April 29, 1824. [PAi7. T'rans. 1824,p, 360,] 

Dr. Tiarks was sent to Madeira in the year 1 822 with 15 chro- 
nometers, of which the rates had principally been ascertained in the 
Royal Observatory of (Greenwich ; he touched at Falmouth both in 
goin^ out and returning ; and having again ascertained the rates of 
his time-keepers, he was thus enabled to obtain two distinct deter- 
minations of the longitude of Falmouth, which differed about four 
Seconds of time from that which had been inferred from the I'rigono- 
metrical Survey of Great Britain. It become therefore desirable that 
some further operations should be undertaken for the removal or 
elucidation of this discordance ; and the following year a similar 
method was adopted with 25 chronometers, for determining the dif- 
ference of longitude between Falmoutli and Dover ; this latter station 
having been chosen as easy of access, and as being perfectly deter- 
mined ; and the computations were made by interpolation, without 
empbyiug any other rates for the chronometers than those which 
were obiarved in the different trips while they were actually on 
board the ship ; and latterly, when Dover Roads became unsafe, tibie 
operations were limited to the distance hrom Portsmouth to 
mouth : Hpia, between the months of July and S^tember, the ob- 
servations were made three tunes at Dover, four times at Falmouth, 
and three times at Portsmouth ; and the comparison of tlieir results 
affords a correction of five seconds of time for the difference of lon- 
gitude of Dover and Falmouth, and of three for the difference of 
Falmouth and Portemoutli, agreeing com|detely with the error of four 
seconds, attributed jfirom the observations of the preceding year to the 
^fference of longitude of Falmouth and Greenwich. 
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Heac« Dr. Tiurka thinka it fair to conclude that the diameter of 
the parallel circle* in which the longitude is measured* has in the 
survey been taken somewhat too great* and consequently the earth's 
ellipticity greater than the truth. He remarks that the measurement 
of the spheroidal triangle concemedt determines only the actual flat- 
ness of the part of the earth's surface on which it is situated* and 
not the actual magnitude of the whole parallel* unless its curvature 
be supposed perfectly uniform* which we cannot assume witli confi- 
dence ; while on the otlier hand* if we compute the ellipticity from 
the result of the chronometrical determination* it becomes one 314th 
instead of one 1 50th* and agrees with the most accurate measure- 
ments obtained from different principles. The longitude of Falmouth 
is finally determined to be 20*” 11*’ 1 of time, and that of the British 
Consul's garden at P'unchal, 1** 7"* 39* W. of Glreenwich. 

Of the Effects of the Density of Air on the Rates of Chronometers. 

By George Har\'cy, F.R.S.E, Communicated by Davies Gil- 
bert* Msq. V.PM.S, Read May 13, 1824. [Phil. Trans, 1824, 

p^372.] 

Among the sources of error to which chronometers are liable, the 
effect of the variable density of the medium in which the balance vi- 
brates has been overlooked ; the author therefore proposes to inves- 
tigate the effects of diminished and increased pressure of transference 
from one to the other* and of the ordinary variations of atmospheric 
density upon tlie rates of chronometers. In respect to diminished 
pressure, he found that chronometers gained by being placed in air 
of less density than tiiat of the ordinary state of the atmosphere, 
and that, on the other hand* they lost when subjected to air of greater 
than ordinary density. These experiments were made with a variety 
of dimmometers, placed in the receiver of an sur-pump, or in that of 
a condensing apparatus. 

In respect to the influence of ordinary changes in the density of 
the air, the author remarks that pocket chronometers are more 
readily affected than box chronometers* but that they tdl exhibit an 
increased rate under diminished density, and vice versd. The author 
shows that these changes in the rates, as observed in riie air-pump 
and condensing apparatus, are independent of the clianges of tem- 
perature, resulting ffnm changes in the density of t& air thus 
rapidly effected, and therefore proceeds to inquire into the actual 
cause of the elmges v^hicli his experiments indicate ; he refers tliem 
to an increase in the arc of vibration when the density is dim 2 tushed> 
and to a diminution m the arc under increased density. 
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A LHterfrom Lewin Weston Dillwyn, addrmed to Sir Humplny 

Davy, Bart. F.R.B. Read March 25, 1 824, [PhU Trans. 1 824, 
p. 413,] 

This letter is supplementary to the former one, and contains 
further observations on the relative periods at vhich the different fa-* 
milies of testaceous animals appear to have been created, and on 
the gradual approximation, which may be observed in British strata, 
from the fossil remains of the oldest formations to the living inhabi- 
tants tjf our present land and waters. 

The author observes, that the dimyairia of the strata between the 
transition lime and lias have the ligament external, and that internal 
ligaments were therefore confined to the monomyairia till after the 
deposition of the lias. In the beds above the lias all the shells are 
rcferrible to existing orders of animals, and it is only in the tertiary 
beds Uiat any of the cirrltipeda or families of naked moUusca have 
been found. 

What is generally considered as the beak of a sepia, Mr. Dillwyn 
refers to the cephalopodc animal of an ammonite. Every shell of the 
tertiary strata, the author observes, may be referred to some existing 

f enus ; but tliough this approximation has thus far proceeded in the 
ondon clay, yet its numerous species ore now extinct, and it is only 
in tile upper beds of crag that any fossil can be completely identified 
with a living species. 

An Atcount of the Organs of Generation of the Merican Proteus, 
called by the Natives Axolotl, By Sir Everard Home, Bart. 
V.P.R.S. Read June 17, 1824. [Phil Trans, 1 824, p. 419.] 

The specimens described in this paper were taken in the month of 
June, in a lake three miles from Mexico, at an elevation of 8000 feet 
above the level of the sea. llie usual temperature of the lake is 60^, 
and they are in such abundance as to form a principal article of food 
of the peasantry. By the assistance of annexed drawings by Mr. 
Bauer, Sir Everard fbUy describes the male and female organs of 
these animals, and is enabled to decide that they are a full grown 
and perfect tribe. " The attack therefore/* says tiie author, made 
upon Mr. John Hunter's sagacity by Mr. Rusccmi, in his work sur 
les Amours des Salammdres Aquatigues, retorts upon himself/* 

An Account of Experiments on the Velocity of Sound, made t» Boh 
/tfmf. % Dr. 0. MoU, Professor of Natural Philosophy in the 
University of Utrecht, and br. A, Van Beek. Read March 18, 
1824. (PhiL Trans. 1 824, p. 424.] 

After adverting to the difference between the celerity of sound. «a 
deduced by theory and found by experiment ; and to Laplace's ex- 
pknatton of the cause of that and his cor^f^ctions.ol the 

Newtonian formula, — the authors proceed to consider the influence of 
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the vanablt force of wind upon its velocity, and state their mode of 
aunOiilatin^ such cause of exyor. They then detidl their own expe« 
liments, for which they selected two open and elevated spots in the 
plains of Utrecht, distinctly visible from each other, and distant about 
96C4 i^thotna. They measured the interval between seeing the light 
and hearing the sound by clocks with conical pendulums, which di- 
vide the 24 hours into 10,000,000 parts, and one of the indexes of 
wliich gives one 1 00th part of a decir^ second. Each station was also 
furfushed with a good barometer, several accurate thermometers and 
excellent telescojies, and the humidity of the air was determined by 
Danin’s hygrometer. The authors then describe the means which 
they adopted to insure the simultaneous firing of shots at both sta- 
tions, and by which they succeeded in bringing them within V* 
or 2'^ of each other, and enter at considerable length into the details 
of their different experiments, the results of which are given in se- 
veral tables annexed to this paper; among which will be found one 
exhibiting a general view of the results of the experiments of those 
different philosophers who have investigated tins subject. 

In conclusion, it appears from their researches that at the tempe- 
ratoe of 32*^, the velocity of sound is 1089*7445 English feetj^er 
sexagesimal second. 

A Catalogue of nearly all ike principal fired Stars between the Zenith 
of Cape 7bic«, Cape of Good Hope, and the South Pole, reduced to 
the 1,9/ of January, 1824. By the BeDerendTeuroxi Fallows, M,A. 
F,B,S. Head February 26, 1824. {Phil Trans. 1824,p. 457.] 

Remarks on the Paraltax of a Lyres. By J. Brinkley? D.D. F.R.S. SfC. 
Andrews l^ofessor of Astronomy in the University of Dublin. 
Read March II, 1824. IPhil. Trans. 1824, p. 471.] 

The author's object in this paper is prineij^y to form a correct 
estimate of the absolute and relative degrees of accuracy of the in- 
struments at Dublin and at Greenwich. He ffrst considers the dif- 
ference of parallax between y Dracemis and a Lyres, and secondly, 
the absolute parallax of a l^yrw. 

He exhibits, in a table, the whole of the resvdts of 837 observations 
of Mr. Pond for the intercepted arc, reduced to the 1st of January 
1815, chiefly by Mr. Pond's own computations. From 46 observations 
made in the year 1812, he deduces 0'^’28 for the coefficient of the 
effect of parallax ; and from such of his observations as were made 
in the same day, the number deduced is 0'^*64. 

In 1813 there is a difference of half a second between the mean of 
22 observations in June and July, and of 17 in Augttst; hence Dr. 
Brinkley was led to examine the observations of this year alone, and 
he foimd that 61 of them^ from June to December, as ledueed by 
Ml. Pood, gave 0"*42 for the ooefficient of paralha ; and omitting 
the last flve days of obsen^ation CH'*S0, whkh is Httlo less Utita the 
result of his own researohes. 
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On th« other hand, when five dpoble obien^ations, in Januftrv and 
February 1614, were added to these Cl, they reduced the reswt for 
the cocmcient to ; so that the discordancies seem to be too great 
to enable us to place any reliance on the conclusions respecting the 
actual magnitude of the annual parallax. 

A similar fluctuation is observable in the results obtained for the 
following years ; and though it might, on the whole, be inferred that 
the pareSax is about three fourths as great as that which the author 
has assigned flrom his own observations, yet he contents himself with 
concluding that the mural circle of Greenwich has not suifidiently 
proved the identity of the distance of the two stars in summ^ and 
winter, within one tenth of a second ; but, on the contrary, that it 
shows the parallax of a Lyrm to be half a second greater Uiem that 
of y Draconis, 

In 1615 the first 15 summer observations, compared with the flret 
18 in November, give a parallax of -f ; the next 16 in summer, 
compared with the next 16 in winter, give u negative parallax of 
— 6''’56 ; a comparison wliich aui&ciently proves the imperfection of 
the observations, depending probably on an unsteadiness in the in- 
strument. 

In the whole five years, the mean of all the observations in August 
exceeds the mean of July by 0^'*51, a discordance which parallax 
would diminish but in an inconsiderable degree. 

The author pursues a similar train of argument in the second part 
of the inquiry, relatiug to the absolute pa^ax of a Lyrm. While 
tlie circle at Dublin, Im observes, made from a mean of several years 
the double zenith distance of this star 3^' greater in the beginning of 
December than in the lieginning of August, tliat of Greenwich shows 
no diflerence whatever in the double ^titude observed by reflection 
in summer and winter. There are, however, differences of about 
four seconds in the difference of altitude of a Lyne and the pole star, 
as determined in different years by the same instrument; and Dr. 
Brinkley observes, that an unsteadiness, amounting to 15^^ or is 
discoverable ia the comparative results of tlie different microscopes t 
whence he infers that ^ere must be an uncertainty, amountmg to 
many tenths of a second in the mean. 

The coeflSoients of aberration and of sedar nutation, whidi come 
oat 20'^'85 and are oertainly true to one fourth or one tenth 

of a second, as deduced from the observations of Dublin ; the author 
thinks it foir, therefore, to infer that the coefficient for annual 
parallax for a Lyrm, is correct nearly in the same proportion. Nor 
are there any changes firom season that could produce the appearance 
of regular parallax of all the stars of which it has been inferred ; and 
it is very improbable that any error of the instmment could hmreipven 
a parall^ to « hym» and l^ the pole star completely free Ima It. 

Tlm hmtof the tables shows the cK>n^ of the itole of Bubikt 
in the places of the stars, as detemained by it alter the interval of w 
con^emble numberof yean, without any such tendency to the south' 
as is aapp<xmd to have been observed at Greenwich. 



of the opporent Distmces and P&ottiono of BBO DpMe 
a^Ttiplo Staro^ made in the tears ISSi, 1S252, a»i 1823/ ^ 
Hmij^dred tkoee of other Aeirtmotnere : t^eiher with an jtc-^ 
Oount of each Vhangee as appear to have taken ^ce in them einee 
their firet DUeovety. AleoaPescr^Htm of a f^ve^^tE^tOf^ 
Inetrument emplwed in the Oheerviaions. Bjr J ohn rredendt 
1km Hemchei; Eeq. FM.8. and James Sbuth, Meq, FM.8, tte^ 
JmVnTy 15, 1824, IFhiL Trane, 1824, p, 1.] 

The determmaticm of the appamit distaimes aad poskicms of aaoh 
double stars as could he meamimi with micrometrical inatruments 
and high magsifyiag powers, was suggested by Sir William Heradli^ 
more than forty years ago, and in bk hands it led to a new depart^ 
meat of physical astronomy, by the discovery of sidereal phenomena 
rekrrible to the t^^oncy of attractive forces ; but the determination of 
the existence of annuiu para^ax, the immediate object lor which the 
inquiry was instituted, was soon lost sight of in more extensive 
views of the construction of the universe, which gradually unfolded 
themselves. Nor has the investigation been resumed, althoii|^ irem 
the precision with which such ob^rvations can be made, it seems, in 
the opinion of the authors of this paper, likely to be the mode by 
which the existence or ncm-existence of sensi)^ parallax will ulti^ 
mately be determined. 

The resiiltB of Sir William Hersohers observstiotiS, from 17^2 to 
1784, were published in the Philosophical Transactions hmn 1782 to 
1 785 ; and a re^xamtnatton, after a lapse of twenty years, was under* 
tdlcen by him in 1801, -2, «3, and *4; and k the Trammotions for 1802 
and 1804, unexpected phenomena were commuipoated, Instaxices 
in which two ^tars were performing to each other the od&ees of sun 
and planet were proved to exist ; and to more than one pair the 
period of rotation was, accxirding to tlie observations of the suthma 
of this paper, ascertained with considerable exactness. Immeiwzis 
and emetmns of stars behmd each other had been witnessed i 4md 
real motions among some of them had been bhserfed rapid enou^ 
to be detected in very short intervals of time. 

But as from the novelty of the subject, and from the imperfections 
of the micrometers cmpl^ed in 1778 and 1780, it was likely that 
some instances of error had occaModially crept in, it became demalde 
that a second re-examination shmild be mstitut^ :---^uccordmgIy, m 
the year 1818, some progress was made by Mr. Heeschel towsrik its 
aopompHsbment, md tbe results are communicated in tlm far 
paper. A similar idea having likewise occurred to Mr. SoitUi^ it was 
at length determined that ^e obsemtiems shmdd be earried on in 
conoid^, and with^;^^^ 

MMwUk (unknown to m aU^ors of this paper) a ski^ un- 
dievtaiidiig had^l^^ by a dktinguiihed Ooot^^ 

nomerr Mr; Btnwe, l^iceo^ 
and the the meiuiftl^ 

and those of thmr own, is deemed at mine kmiesth^ and^^^^d^^ 
rativc of the accuracy of both. 
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Hie instruments with which tlie observations accompanjring this 
paper were madei are a five-» and a seven-feet equatorial ; the former 
was constructed under the direction of the late Capt. Huddart, and 
is remarkable for its extreme lightness, for the pi:omptitude with 
which it obeys its adjustments, and for its ability in letaining them. 
Its object-glM, of inches aperture, and of hve-feet focallen^. 
is the work of the late P. and J. Dollond ; whilst its divided cirdes, 
microscopes, 6tc., were completed by Messrs. J. and E. Troughton. 
A description of it is given, and a drawing is annexed. The latter 
is a telescope of 7-feet focal length, and five inches clear aperture ; 
it was made by IVlley, and k mounted on the polar axis of the old 
equatorial sector, made by Sisson for the lloyai Observatory, and 
for the use of which, acknowledgment is made to the Council of this 
Society. 

The micrometers employed are the work of Mr. 'froughton, and 
ha\^e long since been familiar to astronomers under the name of 
Trqughton’s Wire Micrometer. The measures of distance are all 
central. Various precautions employed in conducting the observa- 
tions are narrated ; contrivances whereby some didtcidties were sur- 
mounted are enumerated. 'Ihe observations of each star were ge- 
nerally made in each other's presence, but occasionally in different 
parts of the observatory, and with different instruments, without miy 
communication with each other. In some instances the obseTvatkms 
of Mr. lYoughton or Mr. Richardson have been appealed to, in order 
to settle discrepanciee. 

To the observations of each star the authors attach their mean 
result ) the results obtained by other observers are also placed in the 
order in which they were made ; but there is one oircumstance to 
which they solicit attention, namely, that as &r as Sir William Hem- 
chel's observations are concerned, the dates and results will not ac- 
cord with those published Sir William in the Transactions, for 
reasons w^hich will be found m a former part of the paper. 

As an appendix, measures of a few stars less perfectly observed are 
added, which, although not entitled to equal confidence with the 
others, the authors think may perhaps still have their use. 

On the ^fects of Temperaturo on the Intensity of Mayneik Weroes ; 
nnd on the Diumiti Variation if the Terrestrial Magnetic Intensity, 
By Samuel Hunter Christie, JBso. M,A. of Trinity Coliege, Cam- 
bridge, Fellow of the Cambridge PMlosophical Society : of the Royal 
Military Academy, Communicated by the President, Read June 
17,1824. 1825,p. 1.] 

The details of the author's experiments upon the above subjeeta 
are given in an extended series of tables, commencing with a tempe- 
rature of 3^ Fahr. up to 127^ Fahr. Mr. Christie found that as 
tJne tetoperatupe of the mamets increased, their intensity dimimshed, 
ia direct contradiction to me notion of destroyinf magnetism in- 
Ustm cedd- From a temperature of 80^ the intensity decreased ra» 
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pidly MS the temperature increased, and at above 100*^. a portion of the 
power of tho magnet was permanently destroyed. 

In regard to me diurntd changes in the terrestrial '"intensity, the 
mithoT's exfieriments lead Him to suggest the following queries for 
^ consideration of those who may have an opportunity of making 
sUidi observations : — Does the time of the minimum intensity corre- 
spond with the time at which the sun is on the magnetic meridian ? 
Does the time of maximum intensity correspond to the sun's passing 
the plane of the equator of the dipping-needle ? Does any change 
tBke place in the intensity while the sun is below tlie horizon ? Are 
any periodical effects corresponding to the time of rotation of the 
sun about its axis observable ? Is the diurnal change of intensity at 
the time of new moon sensibly different from what it is at the time 
of quadrature ? If the moon do })roduce an effect on the needle, it is 
evidently leas than that of the sun ; — should we then attribute it to 
solar heat, or to the magnetism of the sun ? 

The Croonian Lecture. On the Ejnstence of Nerve* in the Placenta. 

By Sir Everard Home, Bart. V.P.R.S. Read November 18, 1824. 

{Phil. Trans. 1825, p. 66.] 

In this lecture the author makes known his discovery of the ex- 
istence of nerves, both in the foetal and maternal portions of the pla- 
centa. His previous researches had led him to doubt the existence 
of blood-vessels without nerves, and the extreme vascularity of the 
placenta led him to suspect them in that organ. With the assistance 
of Mr. Bauer, therefore, he first examined the placenta of the Seat 
the arteries and veins of which had been injected, jand in which nerves 
weir discovered, not only surrounding tlie umbili^ arteries, but also 
in the uterine portion. 

In the pregnant uterus of the Tapir of Sumatra, in which, there 
being no placenta, the umbilical chord is connected with the chorion, 
the nerves were very conspicuous in the transparent portion of the 
chorion, along which the branches of the frtnis pass Wore they ar- 
rive at the spongy part. 

Having thus established the existence of nerves in the placenta, 
and where that is wanting in the flocculcnt chorion, Sii* Everard pro- 
ceeds to offer some general remarks upon their probable uses and 
influences. 

Fknm the various sources, the number, and the gan^ia of the 
uterine nerves, and from the mrcumstance of their becoming enlarged 
during pregnancy, he infers their ^werful influence on die feetus in 
utero ; and for further illustration of this subject, tibe author adds 
a descadption of the nerves connected with the generative organs in 
the species, the quadruped, the bird, and the frog. 

He condi^ea tids lecture with remarking, that «nce 3ie dhcoveiy 
of the placental nerves proves the existence of a commumcatiou 
through their tnsdium, between the brain of the child and that of 
the mother, smene light may be thrown on the degree of dependence 
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Sn which the foetus is itept during the whole time of utero-gestatkm* 
wid upon the influence of the bodily and mental affections of tlw 
mother upon the child; in further illustration of which, several in- 
stances are detailed in proof of the descent of various peouliaiities of 
the mother to the offspring. 


Obsert>ations on the Changes the Ovum of the Frog undergoes during 
the Formation of the Tadpole. ilyStVEverardHome, Bari, V.PM.S, 
Head November 25, 1824. IPhil. TVana. 1825, p. 81.] 

The ova of the Frog, when examined in the ovaria. consist of dark 
coloured vesicles, which acquire a gelatinous covering on entering tlie 
oviduct, and are completely fonned by the time they reach the cavi- 
ties in wliich the oviducts terminate, and during their expulsion from 
which they receive the male influence ; after this, the contents of tlie 
ovum, previously fluid, coagulate and expand, the central part being 
converted into brain and siJinal marrow, while in the darker sub- 
stance of the egg the heart and other viscera are fonned. The mem- 
brane forming the vesicles being destined to contain the embryo when 
it has become a tadpole, enlarges as the embryo increases, and may 
he said to perform the oflice both of the shell and its lining mem- 
brane in the pullet’s egg, ae^^lng as defence and allowing aSratioii. 
The black matter which hues the vesicle probably tends to the de- 
fence of the young animals from tlie too }H>wcrful influence of the 
sokr rays, frogs’ spawn being generally deposited in exposed situ- 
ations. Sir Evemrd observes, that in the aquatic Salamander, an 
animal whose mode of breeding closely resembles the frog, this ni- 
grum pigmentum is wanting ; but tliat that animal deposits its eggs 
witliin the twisted leaves of water plants, which aflford them an equi- 
valent protection, 

A general Method of caiadating the Angles made hg mg PUmss ef 
and ike Laws aeeording to which they are formed . By (he 
Rev, W, Whewell, F,R.S. Fellow of IHnitg College, 

Read November 23. 1824. [PAiT Trans. 1826, p. 87.] 

The author, alter stating the inconsistenmes, inelcgancies, and im* 
peifeotions of the received notation for expressing the pWes of a 
orystal^yand the laws of decrement by whicli they arise, and of the 
usual methods of calculating their angles, expliuns the object of tiie 
present paper, which is to propose a system exempt from these in- 
ooaveulenciea, and adiqited to reduce the mathematical portion of 
crya^ognqihy to a small number of sim^itle formuhe, of universal 
application. According to the method here ioUowed, each plane cf 
ai^stal is represented by a symbol indicative of tjhe laws from u^Mch 
it rmwilts, which, by varying only its indices, may be made to 
sent any Uw whatever ; sM by means of these indices, and of tim 
primary angles of the aubetance. we may derive a geneiwl formuk 
oxpressing the dihedral angle contained between osy one plane re- 
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sutUog from crystalline laws, and njty Qther, In the same manner 
we c«n Bnd the angle contained between any two edges of the de- 
rived crystal. Conversely, having given the plane, or dihedral an- 
ises of any crystal, and its primary form, we can, by a direct and 
general process, deduce the laws of decrement according to which it 
is consUtuted. 

Hie purely mathematical part of this paper depends on two formulae, 
demonstrated by the author elsewhere and here assumed as known ; 
by means of one of which the dihedral angle included between any two 
planes can be calculated, when the equations of both planes are given ; 
and by the other, the plane angle included between any two given 
right lines can in like manner be expressed by assigned functions of 
the ooefHcients of their equations, supposed given. These formulie 
being taken for granted, nothing remains but to express by algebra* 
icsl equations the planes which result from any assigned laws of 
decrement, for the different primitive forms which occur in crystal- 
lography. 

To this effect, the author assumes one of the angles of the primi- 
tive form, supposed, in the first case, a rhomboid, as the origin of 
three coordinates, respectively parallel to its edges, and supposes 
any secondary face to arise from a decrement on this angle, by the 
subtraction of any number of molecules on each of the tfa^ edges. 
It is demonstrated first, that the equation of riie plane arising fiom 
this decrement will be such, that the coefficients of the throe co- 
ordinates in it (when reduced to its simplest form,) will be Ike re- 
ciprocals of the number of molecules subtracted on the edges to whidi 
they correspond. If the constant part of this equation be sero, the 
face will pass through the origin of the coordulates t if not, a face 
paralM to it may be conceived passing through such origin, and will 
have the same angles of incidence, &c. on all the other faces of tiie 
crystal ; so that m our reasonings may be confined to planes pass- 
ing through the origin of the coordinates. 

To represent any face, the author incloses between parentheses 
the reciprocal co-efficients of tne thr^ coordinates of its equktion, 
or rather of the numbers of molecules subtracted on each of the throe 
edges to form it, with semicolons between : this he calls the sym- 
bol of that hee. He then shows how trunoations on all ike dififerent 
edges and angles of the primitive form are represented in this no- 
tation, by one or more of the elements of which the sjrmbol consists 
becoming aero or negative, thus comprehending all eases whioh otn 
occur m one uniform analysis. 

Hie kw of symmetry in crystallography requires that similar an- 
gles and edges of the primitive form should be modified simikriy to 
Snm a perfect seconda^ crys^. This gives rise to cc-emreaf phuies. 
In rhombdd, these oo-existent planes are found by einifie per- 
mutarion of the elements of the symbol one among another, la the 
prism, such oaly must be permu^ as relate to similar <4ges. In 
othmr primitive forms, as &r example in the tetrahedron, the author 
institutes a particular inquiry into the decrements of co-existent 
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plaiitis* which truncate the different angles of the primitive form, as 
referred to that particular ai^le which he assumes as the origin of 
the cov)rdinates. It follows nom this example, that in this latter 
case each of the elements of the symbol must be combined with its 
excess over each of the remaining two, to form a new symbol. This 
gives four symbols (including the onginal one), each susceptible of 
six permutations, making in all 24 iaces. 

Ilie author then proceeds to consider the cases of the irregular 
tetrahedron and octohedron, the triangular prism, and rhomb dode- 
cahedron, investigating in each case the symbols of the co-existent 
planes, and illustrating his theory with examples taken from the 
crystalline forms of zircon, sulphur, and other minerals. He next 
treats of the order in which the faces lie in a perfect crystal, and the 
determination of such faces as are adjacent or otherwise. To this 
end, he conceives an ellipsoid inscribed within the crystal, having for 
its three axes the three most remarkable lines in the primitive mrm, 
and by means of the well-known equation of the second degree repre- 
senting such an ellipsoid, combined with the equation of any pro- 
posed, be deduces the longitude and latitude, on the surface of the 
ellipsoid, of the point at which it would be touched by a plane paral- 
lel to such face. I'he results are included in gene^ and explicit 
formulae, by whose application, in any proposed case, the sequence 
and arrangement of the faces in the perfect crystal are readily dis- 
covered. 

The angles made by edges of the secondary form are next investi- 
gated ; ai^r which the author, having recapitulated his results, takes 
oocaslon to refer to a paper by Mr. Levy, who had previously, but 
unknown to Mr. WheweU, employed the representation of a secon- 
dary plane, by its equation referr^ to the tliree principal edges of 
the p^itive form, but only in a particular case ; whereas the Inves- 
tigation and notation in the present paper are absolutely general. 

In the course of this paper, Mr. WheweU instances the application 
of his analysis to the solution of the following problems : — 

Knowing the dihedral angles of the second^ rhomboid, to ffnd 
the symbol of its faces, or ^eir laws ai decrement. 

To find what laws of decrement give a secondary rhomboid similar 
to the piimaiy one. 

Knowing the lateral angles made by the planes of any bipynunidal 
dodeoahedimn, to find the srabols. 

Knowing the aisles made by any plane, with two primary planes 
to find ihi symbol. 

To find what laws give prisms parallel to the axis of the rhom- 
boid. 

To find the symbol of a plane which truncates the edge of any 
eecotidary rimioMd. 
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JSxfiknation qf an Optical Deception in the Appeartmee of the Spokes 

qf n Wheel seen through vertical Apertures » By P, M. Koget, 

WRB. Read December 9. 1824. [Phil Trans, im, p. Ul.’} 

The optical deception which Dr. Roget deacribee, takes place when 
a carriageo wheel, rolling along the ground, is viewed through the in- 
tervals of a series of vertic^ bars, such as those of a palisade, or of a 
Venetian window-blind. In these circumstances, all the spokes ap- 
pear curved, those which are situated vertically accepted, the degree 
of curvature increasing as their position recedes from the vertical, 
and being a maximum for the horizontal spokes. The convexity of 
these curved images is always turned downwards, and the direction 
of their curvature is tlie same whichever way the wheel be moving, 

I’o determiue the influence of variations of circumstances on these 
phenomena, appeared to Dr. Roget the proper mode of obtaining a 
clue to their explanation. It results from his experiments, that a 
certain de^c of velocity in the wheel is necessary to produce the 
deception m question ; and if this be communicated to it ^adually, 
the principal effect of curvature b observed to come on suddenly, but 
the degree of bending is independent of the vdocity of the wheel, and 
each image appears, during the moment it » viewed, modonless. The 
number of spokes makes no difference in their degree of curvature. Ihe 
deception is favoured by the diminution of the interval between the 
bars, by throwing a strong light on the wheel, and by every circum- 
stance which tends to draw attention from the bars and &k it on the 
wheel. The number of curved images was found to depend on the 
ratio of the angles subtended at the eye by the intervals between the 
bars, and those between the extremities of the ^kes; being greater 
as ^is ratio was less. If the bars were inclined fb the hqmon, the 
phenomena were those of a Wheel rcvol\dng with a less velocity in a 
direction peipcndicular to their length. Findly, the combination of 
a progfesslve with a rotatory motion (whether produced by a real 
motion of the wheel, the bars, or the spectator,) was found to be 
essential to the . prcduction of the phenomena. 

From all these circumstances, the author is led to refer the eXt 
planation of the deception in questiam to the principle that an im- 
pression made by a pencil of rays on the retina, if suffieieistiy vivid, 
will remm for a certain time e^r the oauae has ceased. He then 
explains at len^ the application of thb principle to the case in 
question, and shows that the apparent fmn of each spoke will he 
a curve formed by tlie continusd intersection of the revolving and 
advancing radius, with the immovedble interval between the bars, 
referred, not to the plane in which die bars lie, for then it would be 
a straight line, but by an effort of att^don, to the platm of the 
wheel. The general form of these curves he refers to the cIsM of 
Quadratriees, and the most remarkable among them is that frrst 
discovered by Dinostrates, and knovm by hb name. By varyii^ a 
certain parabaeter in the equation of these curves, other forip«> hav- 
ing infinite branches and points of contrary dexurc. arise ; and these 
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the author ha« succeeded in rendering visible* by making iht 'wheel 
revolve on an axle uf less than its own diami^ter ; and the appear- 
ances being in as well as in the foregoing case, perfectly con- 
sonant to li^ Uieory. he considers the explanation given os quite 
satisfactory. 

Dr. Ro^t concludes by suggesting the possibility of measunng 
the duratibir of the impreaeiou of li^t on the retina by observing 
tlie apparent velocity of the visible portion of the s|}okes. 

On a new Photometer^ with ite application to determine the relative /«- 

tenmties of Artificial Lights $;c. By William Ritchie, AM,, Rector 

of the Academy at Tain, Communicated by the President, Read 

December 16, 1824. [Phil, Trans, 1825, 14L] 

Mr. Ritchie, after a brief exposition of the theoretical views which 
led him to the construction of his photometer, lays down the fol- 
lowing as the principles on which it depends j — 

1. That radiant heat does not permeate glass. 

2. That light is capable of combining with substances which stop 
it, and expanding them as heat does. 

3. That the intensity of light is in the inverse ratio of the squares 
of the distance. 

The photometer, whicli he then proceeds to describe, consists of 
two tin-plate cylinders, broad and shallow, each of which is closed at 
the one end with tin plate, and at the other with a disk of the thick- 
est plate glass, both made air tight. Each of Hiese cylinders or 
chambers contains in the middle a diaphragm of black paper, with 
its black side towards the glass, for the purpose (as he expresses it,) 
of absorbing the light which penetrates the glass, and instantly con- 
verting it into heat. The chambers are then fixed back to back at a 
little Stance from each other, and connected by a bent tube in the 
form of the letter U, containing a small quantity of a coloured liquid. 

This instrument is exposed with its glass faces opposite to two 
lights to be compared, and their equality is judged of by the liquid 
in the stem remaining stationary. 

Its sensibility is described by the author as such, that a single 
candle placed 10, 20, or SO feet ftom it visibly afiPects it; while a mass 
of heated iron afiPorcUng twenty times the heat has no rnfiueace. 

'Ihe author proposes his photometer as peculiarly well adapted to 
the measure of the quantity of light given out by gas lights. The 
solar light he describe as poweiiM enouj^ to drive the liquid ki the 
stem twugh 20 or 30 feet of tube. He states himseV to have an 
instrument of tins kind now maMng, with wluoh he hopes to render 
sensible the effect of the moon's rays. Ftnally, he explains the dfif* 
ference betwe^ his instinmcntand tlmtof lMem L^ie to consist 
in tlus,-^that in the latter the difference of temperature between 
two balls is the quantity numsured ; in the fornwu the perfect equalk^ 
of their temperatures is the ossent^ condition. 
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The DeecHpfkm of a Floating Collimator. By Captain Henry Kater^ 
FM.8, Head Jmiuary 13, 1825. [«i7. JVans. 1823, />. 147.] 

apparatus described in this paper (of which a drawing is now 
laid on table) is intended to determine the situation of the line 
of coUkoation of a telescope attached to an astronomical circle, with 
respect to the zenith or horizon in some one position of tlie instm- 
xnent ; in other words, to determine the zero point of die ^visions on 
the limb. This is at present usually perform^ by the use of the level 
or the plumb line, or by the rejection of an object from the surface 
of a fluid. The autlior describes the defects and inconveniencies of 
each of these methods. Those of the plumb line, when applied to 
small instruments (to the improvement of which he describes his at- 
tention to have been particularly directed,) are referrible chiefly to 
want of sufficient delicacy. Those of the level are referrible to a va- 
riety of causes not under the command of the observer ; while ob- 
servations, by reflection, the most perfect perhaps of any now prac- 
tised, require an union of favourable circumstances rarely occiuiing. 
Add to these when levels or plumb lines are used, the necessity of 
reversing the instrument, and observing out of the meridian. And 
when observations are made by reflection, that of deferring the cor- 
responding observation to the following night, wliich has proved -so 
great an inconvenience at Orecnwich, as to necessitate tiie erection 
of a second circle for the pur|)ose of simultaneous observation. 

'ilie principles on which the floating collimator is constructed are 
two j the first is the property of a telescope employed by Mr. Gauss, 
and subsequently by Mr. Bessel, in virtue of which the cross wires- 
of a telesco])e adjusted to distinct vision on the sta^s, may be distinctly 
seen by another telescope, also so adjusted, at whatever distance the 
telescopes may be plac^, provided their axes coincide ; the rays di- 
veiging from the cross wires of cither telescope, emetging parallel 
fiom its object-glass, and being therefore refuted by that of the 
other telescope to its sidereal focus* as if they came fr^ an infinite 
distance. Tbc author here translates an account by Professor Bessel, 
of a method of using this principle to determine the horizcmtal or 
zenith point of a cirme by the use of a levd, employed to place the 
ooBimatiug or subridiary telescope in a horizontal poritbn, a method 
which though characterized by him as the best mode of using a level 
that has yet been derised, is still IkMe to the objections urged against 
levels b general, 

The otiicr prmciple which the huthor substitutes in the place of 
tine level, is the mvariabiiity with respect to the plane of the horizon 
of a hudy of detenmaate figure and weight fioatmg on theamrfisoeof 
afimd* &fomerbquiries he had ratisfied himself tiiat a body 

as to have always, adiCn at rest, the 
same bdinatikm to the horizon. He had thus a floating su|^rt to 
whioH he could attach a telescope, — a support requiring no ac^ust- 
ment, offering the ready means of extreme accuracy, and preeludkig 
all fear of those errors which might arise from the use of a level. 
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The collimator in its perfect state consista of a piece <tt east iron 
S inches long* 4 wide, and from | to | an inch thick, having two up- 
rights in the form of Y's, to which the collimating telescope is firmly 
fastened. The support is then floated on mercury in a deal box, 
Romewhat larger than tlie flat portion of the iron, and having its bot- 
tom jujst covered with mercury. The float is kept hi its situation in 
the middle of the box, and prevented from moving horizontally by 
two smooth iron pins projecting from its sides, and moving freely in 
vertical polished grooves of metal let into the sides of the box. llie 
whole of the telescope projects above the edges of the box, and a 
screen of black pasteboard with an aperture equal to that of its ob- 
ject-glass, is fixed to the end of the box to keep off false light. The 
instrument was placed on a table attached to the wall of the observa- 
tory, and directed (by looking through the telescope) to the wires of 
a fine achromatic furnished with a wire micrometer, llie cross wires 
of the collimator were then illuminated by a small lantern placed 
behind its eye-glass with oiled paper inteqiosed. 

The object of the author in this arrangement being to ascertain 
the limits of variability, in the position assumed by the collimator, it 
Was deranged purposely in a variety of ways, by removing and re- 
placing the float, or carrying the whole instrument from its place, 
and every method he could tivink of used that could fairly introduce 
error. His preliminary trials were mode with a wooden fioat ; but 
this was soon laid aside after ascertaining that the greatest single er- 
ror committed in using it, did not exceed 2''‘58 in position of the 
horizontal point. Other floats were then tried, end it was found that 
the increase of their length and browning their surfaces witii nitric 
acid produced material advantages. In 151 single results tlius ex- 
perimentally obtained, 28 only were found to give errors in the de- 
termination of the horizontai point exceeding and only two 
amounting to 2''. But if the means of every suocessive 5 be taken, 
and the experiments with the wooden float rejected, tiie greatest er- 
iwr did not exceed and even here the influence of a constant 
eoaice of error depending on the support of the micrometer employed 
was apparent. 

The author tken describes at length the mode of using the colli- 
mator and of observing with it. The instrument hitherto deseribed 
may be called the horizontal coHimator, but he then proceeds to de- 
sonbe a vertical colUmator, in which the tdescope is fixed perpendi- 
cularly to the float and placed immediately under the tak ol the 
ohrole. By this arrangement the necessity of tiraitsporting it frem one 
wde of the observatory to the otiicr is avoided, the reverse observe- 
tiem being made by merely turning the float half round in azimuth. 

It ia not necessary that the telei^pe of the caHimator should have 
a tube, nor does tiie author appear to regard its length as of any im- 
portance, it being merely the direction of its axis which is the subject 
of examination j and the accuracy of tibia examination will depend on 
tiie length and jiower of the telescope of the circle to be collimated. 



like ftdjafltment of the eroas wes in the exact aidereal focua of ita 
objeet-^glftBa ia. however, a point of the highest importanoe. 

The author next points out an important advantage which Ifhis in- 
strument presents, viz, that of enabling the observer, by varying the 
incHnation of his float, to detect erroneous divisions of his circle by 
btittging different parts of its arc into use ; after which he proceeds 
to describe an application of his floating collimator, as a permanent 
verifleation of Uie vcrtioality of a zenith tube, and conmders that by 
its Use the error, if any, in the zenith distance of a star, will be ulti- 
mately rcfeired to inaccurate bisection of the star, or imperfections 
in the micrometer screws. 

Notice on the Jgumodon, a netoly dimwered Fossil R^tilet/rom the 
Sandstone of ^Pilgate Forest r in Sussea^. By Gideon ManteU, F,L*8. 
and M,G,S, Fellow of the College of Surgeons y Stc, In a Letter to 
Davies Gilbert, Esg. M.P. V.PM.S. ^c. ^c. ^c. Commitwcafcd 
by D, Gilbert, Esg. Read February,! 0, 1825. [jPA»7. Trans, 1825, 
p. 179.] 

Ihe bones of the fossil herbivorous re{)tile described in this paper 
were discovered in the sandstone of Tilgate Forest in Sussex, which 
is a portion of the iron-sand formation, and forms a chain of hills 
stretcliing in a W.N.W, direction from Hastings to Horsham. In 
this san^tone the bones and teeth in question are accompanied with 
those of saurian animals, turtles, birds, Ashes, shells, and vegetables, 
among which may be satisfactorily traced the remains of a gigantic 
Species of Croooc^. of the Megalosaurus, and of the Plesiosaurus. 

The teeth of the three last-mentioned animals readily recog- 
nised and identifled; but in the summer of 1822, others were disco- 
vered in tlie same strata, which, though evidently referrible to some 
herbivorous reptile, possessed peculiar and stnkin^ characters* 
Anxious to ascertain the opinions of naturalists respect^ these, the 
author submitted them to the iiiiipec|ion of tlie most eminent, and 
among the rest to Baron Cuvier, who. While acknowledging that such 
teeth were previously unknown to him, agreed in the conclusion of 
their belonging to some herbivorous reptile of gigantic site, and re- 
commended every research to be made for more ponnected poxtioiis 
of the skeleton. 

Confirmed in lus opinion by these remarks, the author renewed his 
researches with increased assiduity ; and though no connected por- 
tions of the skeleton have hitherto rewarded lus pains, some of the 
speoiinens were discovered in so perfect a state as to allow of a com- 
parisem with the te«f^ of recent lacertm in the Museum of the Boyal 
College of Suigeons ; and the result of this oompaiison was, t^t in 
an Iguana there deposited, teeth were discovered possessing fdrfn 
imd structure of the fossil specimen^^ 

Drawings both of the recentand fossil teeth aocomiumy tlus paper# 
and were exhibited to the Society. They show a stnkmg com- 



spandcnoe ki the serrated form of the edges of the teethe in the rid^ 
on their vertical surfaces, and particularly in the manner in wmoh 
the new teeth are formed in lateral cavities at the base of the fangs 
of the old ones* 

From the nature of tlie fossils with which these teeth arc asso* 
oiat^, the author concludes the Iguanodon to have been, if amphi- 
bious yet not marine, but an inhabitant of rivers and fresh- water 
lakes. Judging from the proportions of the recent iguana, he con- 
cludes that some of the fossil teeth figured in his paper must have 
belonged to an individual upwards of 60 feet long* 

"fhe author then consideers the vertebrae, which differ materially 
from those of the recent iguana, crocodile, &c., and resemble rather 
those of the fossil crocodiles of Ha\Te and Honfleur, being depressed 
at both extremities *, but, as among recent lacertae there are exam- 
ples of the same structure in a higher degree, and the fossils in ques- 
tion lue clearly of the saurian type, he does not regard the discre- 
pancy as sutEcientiy important to invalidate tlie conclusions attempted 
to be establislied in this paper. 

An experimental entptiry into the Nature of the radiant heating effects 
from terrestrial sources. By Baden Powell, M.A. FM.S. of Oriel 
College, Oiiford. Head February 17, 1826. [Phil. Trans, 1S25, 
p. 187.] 

In this paper the author first states the opinion of various prece- 
ding experimenters on the subject of the heat evolved from non-lumi- 
nous sources, and from bodies in various degrees of luminosity, and 
observes that all the facts may be accounted for, by supposing two 
distinct heating influences, one associated in some very close way with 
the rays of li^t, and carried as it were by them through a glass 
screen without heating it, the other being merely simple ramiant 
heat affected by the screen, exactly as the radiant heat from a xion- 
luminous body. 

In order to examine the truth of this explanation, he observes fur- 
ther, that it is not sufficient to observe the effects produced by the 
intervention of the wreen alone, we must combine this with an in- 
quiry into the relations to surfaces of the portions of the heat ato|med 
and twmemitted ; that is to say, we must endeavour to discover whe- 
ther the poitionii differ in any other respect than merely in tmns- 
imasiObUity. 

end the author institutes a set of experin^ta, whose p^e- 
neral principle he states to be, ** taking different luminous hot bodM, 
to ex}H#se to their Mu«nce two tfeormometers one a 

smooth black surlhce, the other an absorptive white one : ^us ch- 
tidmifxgthe ratio th^ total direct effects on the two, we maycenn- 
pare it with the ratio similarly observed, when a transparent screen is 
iittwjWwedJ* 

After noticing some oauree fallacy necessary to be guarded 
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against, be proceeds to describe hk apparatus, winch cootkied of two 
thermoineters, A and B, of large and nearly equal btdbs graduated to 
quarters of centigrade degrees, one whitened with a wash of chalk 
and water, the other blackened with Indian ink. In other experi' 
meats a diiiercmtial thermometer was used, one ball being only ex- 
posed to the heating induence under various coarings, and the other 
carefully screened, so as to reduce the effect as much as possible to 
that on a mere air thermometer. 

A yaxiety of experiments on the heating effects of various flames, 
incandescent metds, Ac., on these thermometers so prepared, and 
botii screened and unscreened with glass plates, are then detailed ; 
and the author then draws his general conclusions, which may be thus 
stated. 

L lliat the heat radiated from all luminous hot bodies is divided 
or analysed by a glass screen into two portions, one of which is 
stopjfed by the screen, and employed in increasing its temperature, 
ana the other passes through it without raising its temperature. 

That besides this difference in tire nature of the two portions of 
the total radiation, they differ in their capabilides of being absorbed 
by the surfaces of bodies. That portion which passes freely through 
glafts being absorbed much more readily by blackened surfaces, whue 
Sie other, or non-transmissible portion, is nearly equally well ab- 
sorbed hj black and white surfaces. The texture of surfaces, rather 
than thar colour, he supposes to exercise the chief influence in de- 
termining the absorption of this latter portion, thou^ this last-men- 
tioned opinion is, perhaps, rather adopted in conformity with tlie 
language of others, than in consequence of any experiments detaBed 
in wic present paper. 

• 

On the AnaUmy of the Molc-^cncket. By J. Kidd, M.D. and 
Reg, Prof m Medicine in ike Vnivereity of Oxford. Bead Febru- 
ary 3 and February 10, 1825. \Phil Trans. 1825, p. 203.] 

The insect described in this paper is common in oeitidn peat bogs 
a few miles west of Oxford, anJ is found within 18 inches of uit 
surface. Like the mole, its limbs are particularly calculated for bur- 
rowing; and to prevent the necessity of its excavating a passage large 
enou^ to admit of its turning round, it has the power of moving as 
earily in a retrograde as in a progressive direction. Its colour clc^y 
resembles that ^ the mould m which it lives ; and in common with 
many other insects, it has the power of assuming a lifeless appearance 
when suddenly disturbed. Having kept some of them in glass ves- 
sds for sevenu weeks, the author remarked that they prewrted the 
potatoe to other vi^taMe food, but that they attacked raw meat with 
eapeetal greediness, and vqKm emergency attackedeach other, in which 
case ^e victor soon devoured Bie fleshy and soft parts of the van- 
quished. But although th^y arc yery voracious, they are equaity 
remarkable for their power of abstaining fiom food, and have been 



237 


kept alive for nine or ten months in garden mould 'without the po»** 
elbility of ubtainiiig any other nourl^ment than Buch m it might 
contain. 

Having noticed the general habitudes and characters of the in<- 
sect, l>r. Kidd proceeds to describe its separate parts, and enumerates 
the peculiarities of the head* thorax, and abdomen. The digestive 
organs, he observes, more closely resemble those of a graminivorous 
hM than of any other animal ; cesophagus terminating in a large 
oval cropi communicatiag by a muscular tu^ with the gizzard, which 
is nearly spherical, and has a thick external muscular coat lined by a 
glandular membrane, the inner surface of which is divided longitu- 
dinally into six equal parts, each furnished witli three series of ser- 
rated teeth of the hardness of tortoiseshell, and amounting in all 
to 270. 

In his description of the organs of respiration of tlie Gryllotalpa. 
D. Kidd states, that ten stigmata are distinctly visible on each side 
of the body. The first of these, situated near the lower part of the 
posterior ridge uf the thorax, is not like the others a mere dot or 
point, but an elongated fissure, apparently connected with all the 
tracheae Iwth of the thorax and head. To demonstrate the distribu* 
tion of the tracheae, the insect was dried in an exhausted receiver, 
containing muriate of lime, a method applicable to many delicate 
anatomic^ pi^arations ; they penetrate every part of the bodj^, and 
are possibly, in the author's <^iiiton, the instruments of sangumeous 
circ^tbn in insects, absorbing the blood in the first instance hum the 
internal surface of the alimentary canal, and thence conveying it over 
the body. No difficulty, he a}}prehetidB, attaches to the supposition 
that such an absorption may t^e place, seeing that innumerable mi- 
nute ramifications of the ^^he«e penetrate the intestinal canal to 
every part. If, he continues, it should be urged that the trachete are 
not found charged with blood after the death of the animal, it may 
he answered, that the arteries are found empty after death in the 
higher orders of auimala. He adds, tlrnt he has seen some of the 
ramificatioDs of those traeheas which are connected with the caeca, 
distended with a fluid of the same colour as that found in those or- 
gans ; and ^ough he has only witnessed this in two instances, yet 
such a fact even singly taken, must be allowed to be of considershle 
importaoice. 

The au^r then adverts to the objections which may be urged 
against dbte hypothesis of the transudadon of chyle through the coats 
of tlie intestines, trusting that his i^nlon of a sanguineous circuia- 
tion in insects will not be hastily rejected ; and concludes his paper 
with a desot^don of the nerves and of the sexual qrgans of the m- 
aecl; and with some remarks upon the ozgauofsound, which he con- 
siders ts piudttced by the wiu^, and in no way connected with a 
peeidior tense membrane, mtua^ between the fourth and fifth stigma 
wn eadb side of die 
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Further Obuervatione m Plftnariup. By J»K. Johnson t MM. F.R.S. 

Head March 10, I8^i5. p’Ai/. Trans. 1825, p. 247.] 

la an account of some species of Pknaiiie* published by Mr. Bal- 
of Edinburgh, that gentleman observed, tliat in one of these 
Insects u^hich be had intentionally wounded a little below the head, 
an unnatural prominouce soon appeared at the wounded jmrt, which 
in about four weeks assumed the characters of a new bead, and was 
soon after very distinctly recognised as such. 

Anxious to verify so singula a result, Dr. Johnson took lOO active 
Plottario! carnutat, and made in each an incision on the side of the 
body. In one instance only he obtained the desired result, in most 
of them the wounds healed. In some, preternatural excrescences 
took place, and others separated at the place of ijicision to become 
two auiinals. One only acquired a double head. It appears, there- 
fore, to be so unusual an occurrence as to deserve the attention of 
the Hoyal Society. 

Df. Johnaot:i proceeds to some additional observations respecting 
the propagation of certcun species of this curious tribe of insects. In 
regard to the Planaria: carnuta, he found that tliey were more rapidly 
reproductive by the detachment of fragments when kept singly than 
when several are preserved in the same vessel, owing, he says, to the 
necessity then existing of continuing the species ; ^nce he also in* 
fera, that the regenerative process is voluntary. The Flananm kept 
together, ultimately threw off as many reproductive portions as the 
o^ers, and these he thinks may probably amount to about 20 in 
eight months for each insect. The smallest visible portion detached 
from the tail becomes a perfect Pknaria, but in tins case the animal 
is so amidl as to suggest the probability of the parent annuel being 
viviparous,*— 0r. Johnson concludes this poper with some observa- 
tions on the Pkmria niyra, the details of which are illustrated by an 
annexed drawing, like the species formerly described, it is ftmushed 
with an abdominal proboscis, by which talces its food; it is cmparoiw, 
each producing from 2 to 6 yourg ; it does not spontaneously divide 
into regenerative portions lil^ the Pknaria comuta, but has an equal 
|X>wer of repairing mutilated parts. 

Ob the Influence of Nert>es and Ganglions in producing Animal Heat. 

By Sir Everard Home, Bort. VP.E, 8. presented by the Bodetyfor 

the improvement of Animal Chemistry. Head March 17, 1826. 

IPhii. Trans. 1826, p. 267.] 

Sii Bverord begins this paper by adducing several instances of the 
existence of brain and nerves in animals, which however have no 
power ofgenerating heat ; this is the case witii the Oyster^ tibe BntM, 
and the Water-mu^e. In the Leedx, the Earthworm, and the insect 
trO>e generally, the nervous filaments are united at intervab by 
glions ; and where these exist, the temperature exceeds that of tiic 
atmosphere when below 56°, though in very different degrees, the 



‘excess in the leech being only V"; while in a hive of bees it is 26®, 
I'hese circumstances induced the author to inquire whether any parts 
of animals possessed of an unusual temperature were devoid of nerves: 
the heat of the deer’s horn while inclosed in its velvet, was found in 
the mouth of June, when only one foot long, to be 96®, and in July 
the top of the antler was 99 ° ; the power therefore of generating heat 
was here so evident, independent of any direct influence of the brain 
or heart, that it was only necessary to ascertain whether nerves ac- 
companied the blood-vessels, and they were found to do so very nu- 
merously, To ascertain how fai- animal heat was under the control 
of the ganglionic nerves, the trunks supplying Hie velvet of one horn 
of the deer were divided, wliile those of the other were left entire ; 
and the result was. that on the first day the temperature fell 12® 
short of that of the latter ; on the second day 26® ; on the third day 
17® ; on the fourth day 8® ; and on the fifth 2®. Forty-eight hours 
after the division of the nerves, the temperature of tlie horn fell to 
within 3® of that of the atmosphere, but the animal having bruised 
the horn, the diary was discontinued on the sixth day, and it was 
then hotter than that of which the nerves were entire ; and although 
the nervous trunk had not reunited, it was evident that some other 
^connection liad been formed between the nerves of the bom and head. 
Tlie author next adverts to the abundant connexion of the placental 
nerves with ganglia, as described by Mr. Hawkins on a former oc- 
casion. This led him to suspect that the uterus might under particular 
circumstances of excited action, possess peculiar powers of generating 
heat; and he was informed upon inquiry of practitioners in midwifery, 
tliat they sometimes found in turning children, the heat almost as 
l^cat as the hand could endure. Sir Everard then details the results 
of some experiments in relation to this subject, which were fmmished 
by Dr. Granville, showing that in certain cases of difficult labour, 
the temperature of the uterus rises as high during the violence of the 
pains as 120® ; and to prove that more muscuZ^ action is not the 
cause of this production of heat, he observes that the temperature 
of the heart of a dog in full action is only 101®, and that in certain 
cases of apoplexy the body becomes aheruately hot and cold, the 
pulse undergoing no variation in its frequency. 

Sir Everard concludes this communication with some remarks upon 
the relation between the proportion of ipunglionic nerves and that of 
temperature above the surrounding medium in certain fishes, and ob- 
serves that they always appear to bear a direct proportion to each 
other. He also notices the enormous ikupply of nerves sent to tlie 
electric organs in the Gymnotus and the Torpedo, which, however, 
are productive of no remarkable increase of temperature, being en- 
tirely free ton, and uncoimected with, any ^mglionic arrangement. 
He also suggests the probability of the gang^c^ nerves being those 
winch are pincipally affected in all diseases attended by a consider- 
«Ue>elavatioii of heat beyond the natural standard. 
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An E»m^ m Egyptian Mummies ; with Obaertmtwna on the Art of Em- 
kalmiug among the ancient Egyj^iane, By A« B. Ch^anvOJe, 
FM£. FG.8, M.RJ. oneo/JIk Roy^ Highness the Duke 

rfClarence^s Physicians in Ordinary, Read April 14, 1S95. 

[FkiLTrans. 1826, p. 269.] 

The mummy deecribed in tide paper was purchased at Goumou ; 
it was in a sin^e case of the usual form, and covered witli cere cloth 
bandages, very neatly and dexterously applied, and among winch both 
cotton and linen were recognised. These, to the amount of 28 pounds 
avoirdupais in weiglit, ha^ng been removed, the body was discovered 
to be that of a fei^e. The abdominal integuments were remarka- 
bly writilcled, and the whole surface of a dark brown colour and dry, 
but in many places soft to the touch, and with the excq>tian of a few 
parts, entirdy deprived of cuticle. The height of the mummy from 
the vertex of the head to the inferior surface of the calcaneum was 
5 feet -tV inch, and the principal dimensions of the several }>arts cor- 
respond with those whi^ are usually considered as giving rise to the 
utmost perfection of female form in the European race, neither was 
any trait of Ethiopian character discernible in the form of tlm cra- 
nium ; all which, observes X)r. GranviUe, supports Cuvier's opinion 
respecting the Caucasian origin of the Egyptians. 

llie author th^ proceeds to a brief sunumuy of the present state 
of our informatian respecting Egyptiiin mummies, attributing its 
scantiness and imperfection to the rarity of perfect specimens, naarty 
all the mammies Utherto described, present^ little else than imper- 
fect skeletons enveloped in bandages, sometimes covered by the dry 
skin. 

In proceeding to examine the present specimen, the integuments 
and muscles of the abdomen were first removed, and the contents of 
risat cavity carefully inspected. They consisted of a portion of the sto- 
much adhering to the diaphragm, the spleen attached to the suprarenal 
capsule of the left kidney, and the left kidney itself, with the ureter 
descending into the bladder, which with tlie uterus audits appendages 
wereobserved iastru, the latter exhibiting marksof disease, rragments 
only of the intestinal tube were discoverable ; and there were a few 
lumps of resin, c^a compound day and bitumen, and a few pieces of 
myrrh. The right kidney, the liver, uxA minor ^ndswere missing, but 
thegall-bladderwas detected among the loosefra^enU of membranes 
and other soft parts, together with rerndna of its own ducts. The 
ndk parts of tlie pdvk were then perrioulariy examined, and the per- 
fect condition of the muscle^ meodNraaes, aad ligaments particu^y 
notieed. *1110 cavity of the thorax was next exanuned, by detaching 
diaphragm, to which part of the pericardium adhisred ; and the 
heast, m a wory contracted state, was afterwards founds^ 
its i;essels, and attaelmd tothe lung^ whkh adhered to the ohs. . 

UpontlUexamhielacm of the emuium^ it was evidaad; 
had been removed through the nostrils, from the lacerated emrditieii 



of tte iimer hmwI bonea, the ayea a|^>eai not to ht?e been di«tuibed» 
the tot^e entire* imd the teeth white end pec^act. 

Dr, Oreuifille Uixt proceeda to drew aome oondusiona as to the 
OM at which ttm mummied femate^yed* and respect^ the disease 
^v^uch destroyed her. The bones of tlm ileum esthibit that peculiar 
thinness of their osseous plates which show the individual to have 
exceeded her fortieth year, and to have borne children i and as there 
are no eharaotens of a^ or deetephude about the skeletont the au* 
thor eonddere her to have been about dfty. The ovarium and btoad 
%atiient of the tight side were enveloped in a mass of diseased struc- 
ture* wtule the F^opian tube of tlie same side was sound; but the 
uterus itself was lax^r than natural, and the remains of a sac were 
Ibund connected with the left ovarium ; all which* connected with 
the appearance of the abdominal integuments, leave no doubt of 
ovarian diopsy haviz^ been the disease under which the individual 
suffered. 

Hie author concludes this communioatlon with some observations 
respecting die method of embalming generdly, and die nature the 
substances employed in the process, from the details of which he 
draws the following concludona 

Hie abdominal viscera were more or less perfectly attracted, 
either through an moision on one side of the abdmnen, or* as in the 
present mummy, through die anus. The thoracic cavity was not 
disturbed. Tlie Contents of the cranium were removed sometimes 
through the nostrils, and in others through one of the orbits. 
The body was then prebaMy covered with quick«lime* to IsciKtate 
the removal of die cuticle* the scalp and nails being, however, left 
untouched ; after which, it was immersed in a melted mixture of wax, 
tWdtiy and bitumen, until thorougldy penetrated ; and ultiikiatsidy sub- 
jected to a tanning liquor, prolmbly made with die saline water of 
the tieigidxmdng nadm Tim bandages were aj^died with the 

occasional interposition of melted resin, or wax and re^ dm htn^ 
of remn* myrrh* dm., having been previously placed in die abdomen. 

On fempof Mmnetic JSffeet induced in Iron Bcdtcs iy 
In n LeUer to J. F. W. Herschel, JBsj. See. Ji.S; % Peter 
Jlf.R.S. Cminunicnted Jpril 14rt, 1825, Head May 5, 1828. 

been recalled te die consideisil^ 
of die efhete uf^^ hi aiMng the magnette^^M iron, 

and wuim that Mr, Ckdedc 

hiuC4dwnd ia^the megoette stsite of imiton pktel 

him hkhly^^f^ 

tedik dmt^^ shhik be in* 

#ilned txi^ found that die 

eisct piMUiMd ex{MWh^^ 

Were made with a )S4ncb mortar sh^* fixed to the mandild^^^ 
voit. n. a 



po^^erlul turiiii^g lathe, worked by a steiun- engine in tlie Royal Ax* 
seual at Woolwich. This being made to revolve at the rate of 6i40 
tuma per minute, the needle was deflected out several, degrees, and 
there remained stationary during the motion of the ball, but returned 
immediately to its origind position on ceasing the rotation. On in- 
verting the motion of the shell, an equal and contrary deflection took 
place. 

As the law of the phenomena was not evident with this disposition 
of the apparatus, and the shell was found to<^ heavy for perfect safety, 
a Shrapnel shell of eight inches diameter was mounted in a proper 
apparatus (described in the paper), and a number of experiments 
made ; the law of which, however, still seemed anomalous, till the 
idea occurred of neutralizing the earth’s action on the needle, when 
the anomalies disappeai-ecl, and the general law of the effect was 
placed in evidence. The needle being made a tangent to the ball, 
if the motion of the ball was made towards the needle (whatever was 
the direction of the axis of rotation), tlie north end of the latter was 
attracted, and if the contrary w^ay, repelled. In the two extremities 
of the axis there was found no effect, while in two opposite points, 
at right angles to the axis, the effect was a maximum, and tlie di^r 
rection of the needle was to die centre of the ball. 

The author then proceeds to show how all the results, which be- 
fore appeared anomalous, agree with diis general view, and closes 
his communication with some theoretical views of their general bear- 
ing on the subject of the earth’s magnetism, which he thinks there 
are strong reasons for believing to be of the induced kind ; and al- 
though it appears to him doubtful whether the anomalies observed in 
the variation of the needle on die earth’s surface, can ultimately be 
referred to this cause, yet, he observes, that one condition essential 
to the production of these phenomena holds good in the case of the 
earth, viz, the non-coincidence of its polarized axis with that of its 
diurnal rotation . 

Furthf?r Researches on the Preservation of Metals by Electro^chemical 

Means, By Sir Humphry Davy, Bart. P,R,S, Read June 9, 1 

[Phil. Trans, 1825, p, 328.] 

After adverting to the general detaib respecting the protection of 
the copper sheathing of ships, contained in his former ]}aperB, tha 
President proceeds, in the present communication, to consider the 
circumstances under wliich various substances are deposited u])pn the 
protecting copper, and their general influence upon its wear, 
ei^eciaUy in regard to shh>« ia motion. For this purpose, he avaiW 
himself of the use of a steam boat, employed on an expedition tP 
ascertain nojnt points of longitude in the North Seas, and hil in- 
quiries lead to the inference that motion does not affect the ns^tute 
of the limits and quantity of the protecting metal; and 
pendently cf the chemical there is likewise a meohanicRl wear of the 
cqpper in wwling- 
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In examining the results of some of the experiments upon the 
effects of single masses of protecting metal on tiie sheeting, the 
author obsen^ed, that in some cases the corrosion seemed to increase 
wxtli the distance from the protector* It became, therefore, neces- 
sai*}'" to investigate this circumstance, and to ascertain the extent of 
the diminution of electrical action in instances of imperfect or irre- 
gular conducting surfaces. Sir Humphry details several^ experiments 
in illustration of this inquiry, which prove that any diminution of 
protecting effect at a distance does not depend upon the nature of 
the metallic, but of the imperfect or fluid conductor. His experi- 
ments upon perfect and imj)erfect conductors led him to another in- 
quiry, important in its practical relations, respecting the nature of 
the contact between the copper and the preserving metal. He found 
the protecting action prevented by the thinnest stratum of air, or the 
finest leaf of talc or dry paper ; but the ordinary coating of rust, or 
a thin piece of moistened paper, did not impair it. 

After some experimental details respecting the electro- chemical 
powers of metals in solutions excluded from air. Sir Humphry con- 
cludes his paper with practical inferences and tlieoretioal elucidationft 
arising out of its general details. Finding that in certain cases of 
imperfect connexion, the influence of the protector was weakened 
by distance, the author proposed that when ships with old sheathing 
were to be protected, a greater proportion of iron should be used, 
and if possible more distributed. The advantage of this plan was 
strikingly shown in the Semerang, which had been coppered in In- 
dia in the year 1821, and came into dock, in the spring of 1824, 
covered with rust, weeds, and zoophytes ; she was protected by four 
masses of iron, equal in surface to about one 80th of the copper, two 
of which were near the stern, and two on the bows. She made a 
voyage to Nova Scotia, and returned in January 1825 ; not, as was 
falsely reported, covered with weeds and barnacles, but remarkably 
clean and in good condition. After citing other instances of the 
perfect efEciency of the protectors, and adverting to the relative prow 
portion which, in different circumstances, they ought to bear to the 
slieatlring of the vessel, and to the most advantageous methods of 
applying them, the autlior concludes by observing upon the imptwt- 
ance of selecting perfectly pure copper for the sheathing ; of apply- 
ing it smoothly and equably ; and of using for its attachment nails 
of pure copper, and not of mixed metal. 

On the Magnetism of Iron arisina from its Rotation. By Samuel Hun- 
ter Christie, JBsq, M.A. <f Trinity College t, Cambridge ; Fellow of the 
Cambridge Philosophical Society of the Royal liilitary Academy* 
Communicated Apml 20, 1825, ^J. F. W. Herschel, Esq* Sec* R.S* 
Bead May 12, 1825. [PA*7. Trans. 1825. p* 847.] 

The effects observed fusd described in this paper, although minute 
in th^nselves, wgpewtt m the author's opinion, to point out a species 
of magnetic action not hitherto descril^* It had long been wdl 

a2 
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known tiiat striking, twisting, or filing iron in different directions 
with regard to the magnetic axis, materially influenced its {)olarity ; 
but it does not appear to have been remarked, that the simple ro- 
tation of iron in diflferent directions has any such influence, lliis, 
however, the author has ascertained to be the case ; and that the 
laws which govern this peculiar action are so regular, that there can 
remain no doubt of a corresponding regularity in their causes. 

Tlie attention of the author was first drawm to these phenomena 
by some a])parent anomalies in the magnetic action of an iron ])late 
on the compass, observed in the course of a different investigation. 
In order to avoid or allow for the disturbing influence of partial mag- 
netism in tlie iron, it became necessary to attend minutely to the po- 
sition of certain points in its circumference, which (XMfresponded to 
the maxima and minima of this magnetism. It was then found that 
these points were not constant, but shifted their position as the plate 
was made to revolve in its own plane ; or, in other words, tlmt a 
plate which, in a ^ven position, produced a certain deviation in a 
compass, no longer produced the same deviation after making an ex- 
act revolution in its own plane, altliough brought to rest, and every 
part of the apparatus restored precisely to its former place. It ap- 
peared from this that the revolution of the plate in its own plane had 
an influence on its power of deviating the needle independent of the 
partial magnetism of particular points in it ; and the justice of this 
idea was proved by giving it a rotation in an opposite direction, when 
the effect on the directive power was also reversed. 

The change produced by rotation in the directive power of the 
plate was found to be a maximum wlien its plane was parallel to the 
line of dip, or the magnetic axis, and at the same time as little in- 
dined to the horizon as this condition would allow ; but when the 
plane of the plate was parallel to the horizon, the effect was di- 
minished in the ratio of 5 to I ; and when perpendicular to the ho- 
rizon, and coincident with the piagnetic meridian, was altogether 
destroyed. 

The author having satisfied himself of Uie reality and constancy of 
this fjffect in diflferent plates, and of the necessity of referring it to a 
peculiar agency of the earth’s magnetic power on the molecules of 
the plate, proceeded to ascertain the laws, and measure the quan- 
thtm of the deviation due to rotation (so he terms it) in various 
positions, and details a great number of experiments, with their nu- 
merical results arranged in the form of takes. From these he de- 
duces the following general law ; viz. That the deviation duo to 
rotation in dipping-needle ‘'will always be such that the sidee of 
the equator of buxAi dipping-needle will deviate in a direcrion con- 
trary to the direction in which the edges of the plate move ; that 
edge, and the plate nearest to either edge of the equator, produemg 
tb^reatest effect/' 

Ihe r^ts of Ihis iaw, it may be here observed, are 
imincident with thpse of the following. Conceive the dipping-needle 
oHhogn^hioally projected on the plate j then will iAtc deviation due 
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to rotation of the projected needle take pktce in a direction oppogite to 
that of (ke rotatim itself. 

l"he author tlien proceeds to a theoretical investigation of the effect 
of a plate of soft iron, having within it two polos developed In given 
]H)sitionB, and acting (in addition to the usu^ magnetic action of soft 
iron,) on a needle of infinitely small dimensions in the plane of the 
plate. He refers the whole ordinary action of the iron to its centre, 
and supposes that this is attractive on both poles of the needle ; but 
the extraordinary action, or that of the newly developed poles, he 
supposes to reside in them, and to be attractive or repulsive accord- 
ing as they act on the poles of the needle of the same or opposite 
names with themselves. On this hypothesis, assuming symbols for 
the coordinates of the plate's centre, the distances separating the 
newly developed poles in the plate, and the angle which the line 
joining tliem makes with the direction of the needle, &c. &.c. deduce 
{from the known laws of magnetism) formula* expressing the hori- 
zontal deviations of the needle : 1st, on the supposition of a rotation 
in one direction ; 2ndly, on that of a rotation in the opjmsite ; and 
Jlrdly, in that of no rotation at all. From these, by comi>ari«g them 
with a few of tlie observations, he deduces numerical values for the 
constants of the formulae, and then employs them to compute the 
deviations due to tlie rotation in oil the rest. He regards the dis- 
crepancy between the calculated and obsen^^ed results aa in few coses 
larger than what he considers may be fairly attributed to error of 
observation, and that the theory above stated is at the least a gene- 
ral representation of what passes in fact ; admitting, however, that 
it does not give the exact position of the point where the deviation 
due to the rotation vanishes, and suggesting partial magnetism in 
the iron plate used, as one mode of accounting for the difference. 
At all events, by an examiiiation of the case on the ordinary suj)- 
position of induced magnetism in the iron, he shows that a greater 
coincidence between theory and fact would not result from tlmt hy- 
pothesis than from the one here employed. 

He then proceeds to inquire into the degree of permanence of the 
polarity thus produced in iron by rotation ; from which inquiry it 
appears that (at least during twelve hours after tlic plate was l^u^t 
to rest,) the inAueuce of a single rotation had scarcely suffered any 
diminution. It appears also that the effect is so far hiom depending 
on the f^idity of the motion, that the plate can scarcely be made 
to revolve so slowly that the whole effect shall not be produced, 

lastly, by a slight change in the formtilte, the resxjdts of compu- 
tation can be made to agree with observation, to a degree of ex- 
aetneM as near as can be wished. This change consists in ^e 
omission of certain terms introduced by the theory, and the author 
regards it as very p^sible so to modify the theory as to get rid of 
them. 

The author closes this communicarion with an Appendix, bnm- 
j^ing the magneric effects produced by slow and r^id rotatim. 
11)0 remdt of the comparison isi that the forces exerted on the. needle 



daring r&pid rotation, are always in the same direction as those <(e- 
rived from the slowest rotation, and wluch continne to act after the 
rotation has ceased, but are greater in intensity ; and that the for- 
mer effects are such as might have been looked for from a know- 
ledge of the latter. 

Seme Account of the Ttansit Imftrument made by Mr. Dollond, and 
lately put up at the Cambridge Observatory. Communicated April 
13, 1825. By Robert Woodhouse, A.M. F.R.S» Read May 19, 
1825. [PhiL Trans. 1825, p. 418.] 

The author in this paper fii’St describes the operations by which 
the new transit instrument at the Observatory of Cambridge was 
approximatively placed, so as to allow of a meridian mark being 
erected on the distant steeple of Granchester church* He then en- 
ters into a more full consideration of the different methods proposed 
and employed by astronomers for executing the more delicate ad- 
justments of the transit in general ; he shows how the errors of col- 
limation, level, azimuth, and the dock, may all be detected, and their 
values determined, by the resolution of certain equations of the ^rst 
degree, constructed from observations of any three or more stars ; 
but this method, though exact in theory, he reprobates in practice, 
and prefers making each adjustment separately and by the ordinary 
mechanical trials, as shorter, more effectual, and less troublesome. 
Mr. Woodhouse then describes a remarkable phenomenon presented 
to him by the transit in the course of his observations. He foimd 
that the line of coUimation of the instrument deviated ooearionally 
to the east or west of the centre of the meridian mark, without any 
apparent reason. At length, however, it was found that riiis was 
caused by the approach of the assistant’s body to the lateral braces, 
placed for the purpose of steadying the instrument in an invariable 
position at ri^t angles to its ws. The expansion of the brace 
nearest to him was found to ihrust the axis of the telescope aside ; 
and on the removal of the assistant, equilibrium of temperature 
restoring itself, the deviation gradually disappeared. That this was 
the true cause, appeared by wrapping hot cioriis round the alternate 
braces, ^ which the same effect was produced in an increased de- 
gree. Warned by these observations, Mr. Woodhouse ordered a 
proper apparatus to be provided, to defend the braces from the sun’s 
rays, during the meridian passage of that luminary. 

On the^ossil Elk of Ireland, By Thomas Weaver, Esq, Member of 
the Royal Irish Academy, qf the Royal Dublin Society, and of the 
Wernerian and Geological Societies, Read May 19, 1825. {PhiL 
j^ans. 1825, p, 429.] 

Mr. Weavers prioc^ otjeot in this paper is to prove that tbe 
remains of the gi^ntic elk, which have been lonuid ifi varibos parts 
of Ireland, are not of antedilurian origin, hut the weSmai lived 



and floumhetl in the oountarks in which its remaw are now found* 
at a period of time which, in the history of the earth, may be oon- 
luder^ only as modem ; and that the extinction of the species is at- 
tributable rather to the continued persecution it endured from its 
enemies, accelerated by incidental local causes, than to any general 
catastrophe that overwhelmed the surface of the globe. 

llie spot examined by the author containing these remains, is 
near the village of Dundmm. in Down ; it appears formerly to have 
been a lake, and is now covered with peat lying u])on a bed of marl. 
The bones ore invariably found between these two substances, and 
from the examination of the shells contained in the latter, it appears 
that tliey are exclusively fresh-water species. 

The peat bog of Rathcannon, in the county of Limerick, has also 
furnished abundance of the same bones, similarly situated. These 
were examined by the Rev. Mr. Maunsell before they were displaced. 
Some of them showed marks of disease and fractures, and in one case 
the rib was singularly perforated, as if by a sharp instrument. Mar- 
row, having the appearance of fresh suet, was found in the cavity of 
one shank* bone, and they appeared generally to contain all the prin- 
ciples found in fresh bones. 

These and some other concurrent circumstances seem, says the 
author, to remove all idea of the remains of the Irish elk lieiug of 
any other than comparatively recent origin ; and in seeking for a 
cause of the nearly constant distribution of these remains iit Ireland 
in swampy spots, he conjectures that the animal may [have often 
sought the waters and the marshy land as a place of refuge from its 
enemies, and thus not unfrequently found a grave where it looked 
for protection. 

Microscopical Ohservatiom on tAe Materials of the Brain, and of the 
Ot?o of Animals, to show ike analogy that exists between them. J5y 
Everard Home, Bart. V.P.R.S. Read at the Society for pro- 
moting Animal Chemistry, April 12, 1825. Read at She Royal 
Society June 3, 1822. {^PhiL Trans. 1825, p. 438.] 

'fhe author first details the results of some experiments made with 
a view to ascertain whether frogs, that had been oompletely frozen, 
could, under any oircumstanoes, be restored to life, which he found 
never to be the case when the bnuir had been entirely congealed, 
the substance of which, after such process, never regains its former 
appearance, but is dissolved into a watery fluid, mixed with some 
gelatiuous matter. In the act of freezing, the htiman brain was 
found to sttfTer a simUar decomposition ; the molecule of a pullet's egg 
is also resolved during the process of freezing into materials corre- 
sponding With those of the brain, and the testicular secretion was 
found to be siimlarly constituted, and in no bustanoe to contain ani- 
nu^tdes, Wfi Leueiihoek and other recent authors have afiitvned. 
hfaftdfiSd dmwi^ executed bji' Mr, Baucti the various sub- 
stances P«^» ao, company the oommunioatioiii 
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On new Cdmpcmnde of Carbon and Hydrogen^ and on certain other 
FrodOcte obtained during the Decompoeifion of Oil by Heat. By 
M. Faraday, F.R.8. Cor. Mem. Royal Academy of Bdencee of 
FariSf 4-^. Read June 16, 1825. [PM. Trane. 1825, p. 440.] 

The experiments of which the results are detailed in this paper, 
were made principally on the fluid which is found to be dq>osited in 
considerable quantity when oil^gas is compressed. This fluid, as ob- 
tained at the works of the Portable Oil-gas Company, is colourless, 
of a specific gravity less than tliat of water ; insoluble in water ex- 
cept in very minute quantities ; soluble in alcohol, ether, oils, 6cc, ; 
and combustible, burning with a dense flame. It is strikingly distin- 
guished from the oil from which it originated, by not being acted 
upon to any extent by solutions of the alkalies. 

Fart of ^is fluid is very volatile, causing the appearance of ebul- 
lirion at temperatures of 50^ or ; other parts are more fixed, re- 
quiring even 250^, or above, for ebullition. By repeated distillations 
a series of products were obtained from the most to the least vola- 
tile, the most abundant being such as occurred from 1 70*^ to 200°. 
On subjecting these, after numerous rectifications, to a low tempe- 
rature, it was found that some of them concreted into a crystalUno 
mass, and ultimately a substance was obtained from them, princi- 
pally by pressure at low temperatures, which upon examination 
proved to be a new compound ^ carbon and hydrogen. At common 
temperatures it appears as a colourless transparent liquid, of specific 
gravity 0*85, at 60° ; having the general odour of oil-gas. Below 
42° it is a solid body, forming dendritical transparent crystals, and 
contracting much during its congelation. At 0° it^appears as a white 
or transparent substance, brittle, pulverulent, and of the hardness 
nearly of loaf-sugar. It evaporates entirely in the air : when raised 
to 186° it boils, furnishing a vapour, which has a specific gravity of 
40, compared to hydrogen as 1. At a higher temperature the vapour 
is decomposed, depositing carbon. The substance is combustibk, 
liberating charcoal if oxygen be not abundantly present. Potassixim 
exerts no action upon it below 186°; 

This substance was analysed by being passed over red-^hot oxide 
pf copper, and by detonation of its vapour with oxygen. The re- 
sults obtained were, that it consists of 2 proportionals of carbon, and 
1 of hydrogen s id ; and that in the state of vapour 6 propor- 
tionals of carbon and 3 of hydrogen are present to form 1 volume, 
which k consequently of the specific gravity of 39, hydrogen bemg 
1. It is named in the paper bicarburet of hydrogen^ 

Experimenting with the most volatile portions of theliquid, a por- 
tion was obtain^ which, though ^eous at common temperaturea, 
condensed into a liquid at 0°. Ttus was found to be very constant 
in compositLon and properties: it was veiy combustible s it had, a 
speoifio gravity of 27 or 28 as a gas, as a Hqt^ that of €^827, 
the lightest substance, not a gas or va|mur, known. When 
it was found to conrist of one proportional of carbon 6, and one of 



hydrogen Ij as is the case with olefiant gas ; but these arc so convft 
bined and condensed as to occupy only one half the volume they do 
in that substance. A volume therefore of the gas contains four pro- 
portionals of carbon 24» and four of hydrogen, 4 28, which is its 

specific gravity. 

Beside the remarkable difference thus established between this 
substance and olefiant gas, it is also distinguished by the action of 
chlorine, which forms with it a fluid body, having a sweet taste, and 
resembling hydrochloride of carbon, but from wliich a chloride of 
carbon cannot be obtained by the further action of chloride and 
light. 

The other products from the original fluid do not present any cha^ 
meters so definite as the above substances ; at the same time they 
appear to be very constant, boiling uniformly at one temperature* 
Tljey cannot be sepamted by distillation into more and leas volatile 
parts, so as to afl'ord means of reducing their number to two or three 
particular bodies. They have the general properties of the original 
fluid, and with the other products, are all peculiarly acted upon by 
sulphuric acid, oflFcring phenomena, in the investigation of which 
the author is at present engaged. 

With reference to the presence of these substances in the state of 
vapour in oil- and coal-gas, the means of ascertaining it and the 
quantity are pointed out, in the peculiar action of sulphuric acid, 
causing their perfect condensation, and in the solvent powers over 
them possessed by fixed and volatile oils, &c, ; the requisite precau- 
tions for their proper application being pointed out. Oil* gas was 
found to be saturated with many of these vaj)ours : coal-gas also 
contained a portion of them. 

The paper concludes with a short reference to the probable uses 
of the fluid, as originally obtained. If put into gas burning with a 
blue flame, it mokes it produce a bright white flame ; It is an excel- 
lent solvent of caoutchouc ; it will answer all the purposes to which 
essential oils are applied as solvents ; and having applied that portion 
of it which, though a liquid at common temperatures and under a pres- 
sure of two or three atmospheres, is a gas under any diminished pres- 
sure, as fuel to a lamp ; the author has shown the possibility of such 
an application, if at any time such knowledge and command of the 
decomposition of oil or coal by heat should be obtained, as wouklL 
enable us to furnish the substance in abundance. 

Account of the BepHition of M. Arago'S EitperimeniB on the Jfflynew 

tism imnifeeted hp various Buhstmees during the Act of Rotation^ 
Bp C. Babbage, Msg. F.JS.S. md J. F. W. Herschel, Esg. Bee. 

Bead June 16, 1825. [Mi7. Trans. 1825, p. 467.] 

The es^riments of M. Arago having excited much interest* the 
autheu's of this comximmcarion wer^ induced to erect an aj[q;>aiHtas 
for their verification $ and after a few trials they succeeded in eausoig 



250 


a oompasft to deviate iwm the magnetic meridian, by setting in rota* 
tion under it plates of copper, zinc, lead, &c. 

To obtain more visible and regular effects, however, they found it 
necessary to reverse the experiment, by setting in rotation a powerful 
horse-shoe magnet, and suspending over it the various metals and 
other substances to be examined, which were found to follow with 
various degrees of readiness the motion of the magnet. The suh- 
atances in which they succeeded in developing signs of magnetism 
ivere, copper, zinc, silver, tin, lead, antimony, mercury, gold, bis- 
muth, and carbon, in that peculiar metalloid^ state in which it is 
precipitated fram carburetted hydrogen in gas-works. In the case 
of mercury the rigorous absence of iron was secured. In other 
bodies, such as sulphuric acid, resin, glass, and other non-conductors, 
or imperfect conductors of electricity, no positive evidence of mag- 
netism was obtained. 

The comparative intensities of action of thin bodies were next 
numerically determined by two different methods, viz. by observing 
the deviation of the compass over revolving plates of great size cast 
to one pattern, and by the times of rotation of a neutralized system 
of magnets stispended over them; and it is curious that the two 
methods, though they assigned tiie same order to the remaining 
bodies, uniformly gave opposite results in the cases of zinc and cop- 
per, placing them constantly above or below each other according to 
the mode of observation employed. 

The authors next investigated the effect of solution of continuity 
on the"^ various metals, in the course of which M, Arago’s results of 
the diminution of effect, by division of the metallic plates used, were 
verified ; and the further fact ascertained, that re-establishing the 
metallic contact with other metals, restores the force either wholly 
or in great measure, and that even when the metal used for solder- 
ing h^ in itself but a very feeble magnetic power, thus affording a 
power of magnifying weak degrees of m^etism. 

The law of diminution of tb^ force by increase of distance is next 
investigated. It ept^ears to follow no constant progression according 
to a fixed power of the distance, but to vary between the square and 
the cube. 

The reminder of this paper is devoted to reasoning on the facts 
detailed. The authors conceive that they may be all exjdained 
without any new hypothesis in magnetism/by supposing simply that 
time is requisite both for the development and loss of magnetism ; 
and that different metals differ in respect not only of the time they 
require, but in the intensity of the force ultimately developshle in 
them ; and they apply this explanation not only to tneir own results, 
but to those obt^on^ by Mr. Barlow m his paper on the rotation of 
iron. 



On the Magnetim developed tn Copper aUd other Suhetances during 

Rotation. In a Letter from Samuel Hunter Christie, Esq. M.J. 

S(C. to J. F, W. Herschel, Esq. Sec. R.8. Communicated 6y J. F. 

W. Herschel, Esq. Read June 16, 1825. [Phil. TYuns. 1826, 

p. 497.] 

Mr. Christie in this communication gives an account of some ex- 
periments on the development of magnetism in cop))cr by rotation. 
He corn)lx)rate» by his own experience the results obtained by Mr. 
Babbage and Mr. Herschel, in which a disc of co}>per was set in ro- 
tation by the rotation of one or more magneto beneath it, both in the 
case when |>ole9 of the same name were immediately below the disc 
and when of a contrary name. The action appeared equally intense 
in both cases, and from this circumstance the author concludes the 
magnetism thus communicated to the copper to be extremely trans- 
ient. The experiment was varied by combining the revolving mag- 
i^to differently, and the results are stated. 

The next experiments of Mr. Christie were directed to the deter- 
mination of the law according to which the force diminishes as the 
distance between the disc and magnets increases. It seems to follow 
from these experiments, that when a thick copper plate is made to 
revolve under a small magnet, the force tending to deviate the needle 
is directly as the velocity, and inversely as the fourth power of the 
distance ; but that when magneto of considerable size are made to 
revolve under these copper discs, the diminution follows more nearly 
the ratio of the inverse square of the distance, or betvfeen the 
square of the cube, though not in any constant ratio of an exact 
power. 

'Die author then investigates the law of force when copper discs 
of different weights are set in rotation, which for small distances ap- 
pear proportioned to the weights of the discs, but for greater ones 
appear to vary in some higher ratio. 

On the annual Variations of some of the principal Fised Stars. Eg 

J. Pond, F.R.S. Astron. Royal. Read June 16, 1825, [PAtY. 

Trans. 1825, p. 510.] 

This communioation consists of a table stating the annual varia- 
tions ol2S of the principal fixed stars, as deduced &om Dr, Briidc- 
ley’s observations, and those of the Astronomer Royals On these 
Mr, Pond remarks, that out of 16 stars observed at Dublin, 18 either 
indicate a eonti^em deviation, or at least are not inconsistent with it, 
and that of these Jl3,.abDUt h^f indicate a greater deviation than that 
assigned by Mr. WimA itimself. The other half a less, while the 
three remaining stam deviaite northwards. 

Mr. Pond further remarks, that the examination of this table is 
calculated rather to increase than to diminish scepticism on the Sob* 
ject of the determination of such very small quantities by astronomi- 
cal observations. He concludes by disclidming aU intentiem of placing 



252 


the iubjeet in a coatroversiial point of view, and by expresaing a hope 
tliat the difficulty will in a very few years be satisfactoi^y cleared up. 

On the Nature of the Function expressive of the Law of Human ilfor- 
talUy, and on a new Mode of determining the Value of Life Contin- 
gencies* In a Letter to Francis Baily, Esq* F*R.S. By Ben- 
jamin (Jompcrtz, Esq* F.R*S* Read June 16, 1825. [PAi7. Trans* 
1825,7?. 513.] 

This paper, wliich professes to be a continuation of former re- 
searches on the same subject printed in the Transactions of the Royal 
Society, is divided into two chapters. In the first the author consi- 
ders the nature of the law of those numbers in tables of mortality, 
which ex]>ress the amount of persons living at the end of ages in 
regular arithmetical progression. He remarks that for short intervals 
the law approaches nearly to a decreasing geometrical progression, 
and that this must be the case whatever be the strict expression for 
Uie law of mortality, provided the intervals do not exceed certain 
limits. But he further remarks, that this property will be found to 
belong to very extensive portions of tables of mortality, and instances 
Deparcieux’s tables, where from the age of 25 to that of 45, the 
numbers living at the end of each year decrease very nearly in geo- 
metrical progression. 

Considering however the whole extent of such a table, it will be 
found that the ratio of this geometrical progression is not the same 
in all pifrts of the table. But before he enters on tliis consideration, 
the author draws some consequences from the hypothesis of a geo- 
metrical progression being the strict law of nature after a certain age. 
One of these is tlic equality of value of all life annuities commencing 
after that age. Another is, that the want of instances in history of 
persons living to very enormous ages (waving tliose of the patriarchs,) 
IS no proof that such may not be the law of nature, as be shows by 
calculation, that out of 8,000,000 persons of 92, not more than one 
should on tliis supposition reach 192. This leads him to some gene- 
ral considerations on the causes of death, after which he resumes the 
consideration of the general law of the tables. 

To find this h priori, he supjKmes that a person's resistance to 
death decreases as his years increase, in such a manner, that at 
the end of equal infinitely small intervals of time, he loses equal in- 
finitely small portions of his vital powers. He further supposes, that 
amoi^ any given number of persons of equal vital powera the pro- 
bability of death is the some, but that among all, it is inversely pro- 
IKUrrional to the vitality. These postulata being assumed, he enters 
into on analyricol investigation, the result of which is a represen- 
tation of the law of life by such a function as is sometimes called a 
double exponential, that is, a geometric pogression in which the 
ratio is itself variable in gewnetric progression. 

He then proceeds to examine the coincidence of this law, with se- 
veral tables of the best authority, such as those of Deparcicttx, 
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Northampton* the Swedish and Garlislo tables* and the supposed eic- 
perienoe of the Equitable Assurance Office* The results of these 
comparisons are stated in a tabular form* and are very favourable to 
the law supposed. 

In the second chapter, the author, after briefly explaining by al- 
gebraical reasoning* the mode of applying these principles to calcu- 
lations of annuities, proposes g^nei^ taUes for facilitoting this ap- 
plication in pi*actice. 'fhese tables (which occupy 28 folio pages* and 
represent the logarithm of the present values of annuities for every 
value of u certtuu argument.) are actually calculated* and annexed to 
the communication* forming the principal part of the second chapter. 

Obsertmtiowt of the apparent distances and positions o/458 DoulU and 
'Priple Stars, made in the years 1823, 1824, and 1825 ; together with 
a re-examination of Zij Stars of the same description, the distances 
positions of which tvere communicated in a former Memoir, By 
James South, Esg, F.R.S, Head November 17* 1825. [PAi7. 
Trans, 1820, Part 1. p, 1.] 

The author prefaces these observations with a brief account of the 
instruments with which, and the circumstances under which, the ob- 
servations previously communicated to this Society were made* and 
being fully described in the former paper alluded to in the title of 
this, require no further particular description ; he contents himself 
therefore with noticing that by a different adaptation of their parts* 
higher magnifying powers than those formerly employed were ob- 
taixied* and a series of powers from 92 to 787 used in a part of the 
observations. 

A large portion of these observations were made at Passy near 
Paris* and the author takes occasion to make honourable mention of 
the facilities afforded him on the part of the French Government for 
the ingress and egress of his instruments into and out of France, and 
of the attention and assistance uniformly afforded him while resident 
there by many distinguished individuals. 

Of the ^stars whose measures are here presented* he states that 
about 160 are lutherto undescribed and probably new. The places 
of these are given merely with sufficient exactness to enable, any one 
to And them in future. The remainder are in great measure stars 
comprised in Mn 8truve*8 catalogue of 796 doable and triple stars, 
and amon^ them about 1 60 belong to those examined for the flrst 
time by Sir William Herschel. 

observations themselves are stated in a manner somewhat dif- 
ferent from that adhered to in the former communication already 
alluded to« instead of giving all the inffividuid micrometrical mea^ 
surements <m which they depend {about 14 J)00 in number*) which 
would have swelled the paper to an enormous bulk, only riie mean 
results of each set of measures are given ; but to afford every opportu- 
tdty of forming an impartitd judpmeat of their validity* not oAf the 
number of measures on which Tt depemb is annexed to each memi 



re»uH, h^t alio tht difference between the greatest and least tneans 
taken, or tibe limits within which all the meaiures necessarily lie« 
The itars themselves are arranged in order of right ascension lor 
convenience of reference. After the statement of the mean results 
of the several sets of observations both of angle and distance, a hnal 
mean with a mean date for an epoch is deduced. In the case of Sir 
WilUam Herschers stars, a comparison of the measures now obtained 
with riiose given in bis catalogues, or now for the first time brought 
to light by a careful examination of his manuscripts, is subjoined. 
By this comparison several fresh instances have been found of double 
stars, in which the relative motion of the individuals composing them 
is satisfactorily proved. In one remarkable case (that of the star 
^ Equulei,) this change has gone to an enormous extent, and is sa- 
tisfactorily referred to proper motion in tlie large star. In another 
not less singular, all the three stars of a triple star {i Cancri) are 
ascertained to be relatively in motion, describing orbits about each 
other, and forming probably a ternary system by the mutual gravita- 
tion of its members, thus completely justifying the views t^en by 
Sir William Herschel of this subject, in his papers published in the 
Transactions of this Society in 1B02 and 1804. 

Annexed, as an appendix to these observations, is a re-examination 
of about 27 stars measured in the former paper already alluded to, 
and which were considered as presenting peculiar interest, from the 
evidence then obtained of their relative motion and of their comiexion 
in binary systems. The results of this re-examination are in the 
highest degree satisfactory, as, with only two or three exceptions, 
th^e stars have been found to continue their motions in the direc- 
tiona, and in the greater number of cases with nearly the velocities, 
predicted. In the most remarkable case, that of the double star 
\ Urs» Majoris, an angle of nearly 14® has thus been described by the 
two stars about their common centre of gravity in an interv^ of less 
than two years, thus affording every probability that in a very few 
years we shall arrive at a perfect knowledge of the figure, elements, 
and position of their orbits, end be enabl^ by strict calculation to 
answer the kaportant question, whether the Newtonian law of at- 
traeticn is confined to our own system or obtains also in the sidereal 
heavens. 

An Account cf the Conctmetion and A^ustment of the New Standarde 
of Weights and Measures of the Vmted Kingdom of Great SHtam 
and Ireland. By Captain Henry Kater, T.KB. Read November 
24, ms. tPhil T^ans. 1826. Part li 1 .] 

Ihe atithor, after staring that the weights and measures cf the 
United Kingdom are founded on a standard whose length is deter^^ 
mined by ila proportion to that of a pendulum vibrating mean thne 
in London, whieb has been ascertained by him to be 39*I^22>iiKdies 
of Bfr OeoKge considers it neceBsary, m aoeonnt 

of the iift|iortance of the tssnlt, to consider whatdegtsettf tmtxfiddnoe 
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it i» entitled to. For tide purpose it is neoeaeary to compare thia 
final r^ult with those obtained in other experiments and by different 
methods. Now it appears that previous to the experiments detailed 
in the author's paper on the subject in the Philosophioal Transactions 
for 1818, on which this result rests, another series is there men* 
tioned, made with the same instruments, but under curcomstanoes 
which occasioned their rejection, and which, owing to some repairs in 
the instruments between the two series, which occasioned a material 
alteration in the distance between the knife edges, have all the weight 
of experiments made with a different pendulum ; the result of these 
rejected experiments, however, differed only two ten-thousandths of 
an inch from that ultimately adopted. 

The author next compares the length of the seconds pendulum at 
Unst and at Leith Fort, as ascertained by him by an invariable pen-* 
dulum, whose vibrations had previously been determined in London, 
and whose length was thus known in terms of the London Seconds 
Pendulum, and as ascertained by M. Biot at the same stations, by 
means of a variety of pendulums, and by a totally different method 
of observation, — that of Borda. llie results of this comparison arc 
a difference between the determinations of M. Biot and the author, 
of 0*00028 inch in excess at the former station, and 0*00015 in 
defect at the latter. 

From this near agreement of all the results, he considers that the 
length of the seconds pendulum in London, may be regarded as cer- 
tainly known to within one ten-thousondtli of an inch ; while from the 
near agreement of the results of the French and English experiments 
on the length of the pendulum, he concludes that the len^h of the 
metre in parts of Sir Gkorge Shuckburgh's scale, may dso be re- 
garded as knovm within one ten-thousandth of an inch. 

From an account recently published by Captain Sabine of his va- 
luable experiments for the determination of the variations in length 
of the seconds pendulum, he observes, doubts may be inferred of the 
accuracy of the method employed by him for the obaervi^ons for de- 
termining the length of the seconds pendulum in London, as well as 
in those which have been made with the invariable pendulum. It is 
assert^ there, that taking a mean between the disappearances and 
re-appearances of the disc, is a more correct method of obsenmtma 
than than pursued by Captain Kater, and that the intervals between 
the coincidences obteined, by observing the disappeerancas only of 
the disc, would be prpduetive of error, 

In answ^ to this objeotion the author remnrks, 1st, That with re- 
S]^t to the convertible pendulum* or that used fo^ d^ternnning the 
absolute length of the seconds pendulum, tlte disc was made to sub-; 
tend premsely the same angle as the tail-pieoe of the i^dulum, so 
that at the mummit of disappeaxance its centre neoesssrily ooinosded 
prerisely with middle of the toil*pieoe»and the difference between 
the mnmetde of disaj^peamaoe and re-i^peaimce isrigomuri^ no- 
thiogt t^ustnsentmdiqwsi^ 

the it tp determine the number of vibrations in 24 hoars* 
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With the invariable pndulum, the diac subtended a aome^ 
what leaa angle than the tail-piece, so that the inferred number of vi- 
brations in 24 hours was diminished about tVths of a second. But 
ujgjerinwints with the invariable pendulum being intended to be in the 
strictest sense of the word com]}arative, this constant difference will 
no way affect the ultimate result. But as the most direct way to 
remove any doubts which may be entertained on the subject, the 
author has computed from the whole of Captain Sabine's observa- 
tions, the successive differences in the vibrations at the various sta- 
tions visited by liim, by the two metliods, viz. that of employing the 
disappearances and re-eq[>pearance$« and the disappearances aione. 
The results only in one instance differ so much as a tenth part of a 
vibration. They are indifferently in excess and defect, and the mean 
of their discrepancies is exactly nothing. From tliis he concludes, 
that if the observations be made as nearly as possible under similar 
circumstances, tlie method of observing by disappearances alone is 
productive of no perceptible error in jiractice, in experiments witli 
the invariable pendulum, while in those with the convertible ]>endu- 
lum the equal apparent size of the disc and tail-piece precludes the 
possibility of any, either in practice or theory, from this cause. 

The standard of Sir George Shuckburgh having been found iden- 
tical with that of Bird, in the custody of the clerk of tlie House of 
Commons, adopted as the imperial standard unit of extension, the 
length of the pendulum already determined is fixed with the eame 
degree of precision in parts of the Imperial standard yard. 

A repetitionof Sir George Shuckburgh’s experiments on the weight 
of given volumes of distilled water, and a re-measurement of tlie cube, 
sphere, and cylinder used by him, were found to give no material 
variation from hia results; and these being stated in terras of the 
mean of several standard weights kept at the House of Commons, 
the troy pound nearest the mean has been adopted and declared by 
the legislature to be the original mat of weight under the denomina- 
tion of the Imperial standard troy pound. 

The relation between this pound and the euWe inch of distilled 
water at 62^ Fahrenheit, barometer 30 inches, has been ascertained 
by the Commissioners of Weights and Measures, who find that the 
Isttter contains 252,458 grains, each grain being 5760 part of the 
eUndard troy pound. 

The avoirdupois pound is fixed for asaigning its proportion to the 
standard troy pound, so as to contain exa^y 7000 such grains. 

Tlie Imperial standard galkm is defined by stating its contents un- 
der same circumstances of temperature and pressure at lO poim^ 
avoirdapois ; and the bushel, by its containing 80 such pounds. 

The author having, in cmn^ance with a request of the Lords 
Commisetoners of His Majesty’s Treasury, undertaken to superin- 
tend the coostruction of, and to at(just the principal standards to be 
deposited at fte Exchequer, Guildhall, Dubuu, aud Mr. 

DoUond was directed to prepare those of Imesrsneaaiiie,^^^^^ 

Bate those of weight and measure, the proper quality of metal for 
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the latter pui^oae being determined by experiiaients instituted for the 
purpose. 

The experiments for adjusting them are then given in full detail, 
llie troy pounds were first adjusted, and the exactness with which 
tills operadon has been performed may be appreciated from tiiis, — that 
the final errors of none of them exceed -rAWths of a grain. When 
brought so near, it was of course not thought necessary to attempt 
fiirtlier correction. 

I’he avoirdupois pounds and the weights of the gallon of water 
were tlien derived from the troy pounds, and finally adjusted like 
them i)y inclosing within the weight, in hollows left for the puipose, 
wires equal to the errors ascertained to exist in them ; the weights 
of these wires in each case is stated ; so that should they by any ac* 
cident be taken out and^loat, they may be restored. 

He next describes the method used in adjusting the gallon itself, 
the method of filling it exactly and of weighing it when filled, toge- 
ther with the corrections depending on the circumstances of tempe- 
rature and pressure under which the experiments were made. As a 
final result, it appears that one only of the gallons was ultimately 
found in error to a greater extent than xVths of a grain, the others 
having their errors less than a fourth of that quantity. 

The quarts and pints being next disposed of, the author describes 
the balance contrived by him for weighing the bushels, which proved 
so delicate as to turn with a single grain when loaded with 260 
pounds in each scale. The resulting bushels when finally a^usted, 
were found to have all their apparent errors less than C*56 grains of 
water, while the coirections for temperature and pressure only 
amounted in some cases to no loss than 1S8 grains ; but tliis depend- 
ing on the figure of the glass used to cover Siem, it is not to be un- 
derstood that the contents of the vessels have actually been ascer- 
tained to this degree of precision. 

Tha adjustment of the standard yards is next described ; and the 
author concludes hb paper by a summary of the results arrived at in 
the present inquiry respecting British weights and measures. Tlie 
length, he remarlw, of the pendulum vibrating seconds in London 
has been found in parts of the Imperial standi yard ; so that the 
value of the yard may at any time be known, having l>eett Merred 
to a natural standard presumed unalterable. The length of the 
P^ch metre, a standard expressing a certain portion of the terres- 
trid meridian, has also been given in parts of the English scale. The 
weight of a cubic inch of dbrilled water has been determined in 
parts of the Imperial troy pound, and thus the^und if lost may at 
any future time be recovered. The avoirdupob pound is now for 
this first time defined, and the measures of capacity are made to de- 
|Mmd on the weight of water they contain; the Imperial galloti 
Contaifimgj ten pounds avoiidupob of water, having been declared to 
be the unit or onl;^ standard measure of capacity, ftotn which all 
orimrs are to be domed. Tbfe, it b presumed, will tend powerfully 
to produce uniformity throughout the United Kingdom, by putting 

roh. II. s 



26B 


it in tiie po^ptr of every individual possessed of standard wei^ts to 
verify his measures of capacity with the utmost facility. 

D€ 9 er^tion of an ^proved Hydrometer. By Mr. Thomas Jones. 
Communicated hy Captain Henry Kater, F.R.S. Head June V6, 
im. [Phil. TfHns. 1826, Fart II. p. 63.] 

The principle of Mr. Jones's Hygrometer is essentially the same 
with that of Mr. Daniell's, or rather with that employed by Mr. Dal- 
ton to detennine the quantity of aqueous vapour present in the air, 
viz* to ascertain the temperature at which dew is deposited from the 
i^mosphere. It differs ilroxa Mr. Daniell's, however, in the frigorihe 
action being applied immediately to the bulb of the thermometer em- 
ployed to measure the tenq>erature. 

This b\ilb is pf a considerable size, and of a cylindiioal fbnn, slightly 
flattened, and extended at the end. The stem of the thermometer 
being twice bent at right angles, this end of the bulb turns upwards. 
It is made of blaclc glass and is exposed, but the rest of the bulb is 
covered with muslin. This being moistened with ether, the mercury 
is cooled, and dew at length settles on the exposed part, at which 
moment it is read off. 

Mr. Jones, after describing this instrument, obviates an objection 
to its use, drawn hrom the application of the :^gorific process to the 
lower part of the bulb, while the dew is deposited at the upper. This 
objection, if valid, might be obviated, by incliniug the bulb so as to 
have its axis horizon^. But repeated trials have satisfied him of 
there being no occasion for this precaution. « 

Mr. Jones finally alludes to the use of a similar construction in 
Vienna. 

on the Changes which have taken place in some anoient 
AUoys of Copper. By John Davy, M.D. F.R.S. In a Letter to 
Sir Humphry Davy, Bart. P.R.S. Head November 17, 1825. 
[PW. TVoiw. 1^26, Part IL p. 66.] 

Dr. Davy first describes the nature of an incrustation upon an «m- 
dent helmet found in a shallow part of the sea, between the citadd 
of Corfu and the village of Castrades. The surface was of a varie- 
gated colour, mottled with spots of ween, dirty white, and red. 
The red and green patches exhibited nSnute crys^ of red oxide of 
copper, ^and metallic copper ; and were further composed of its green 
submwate and carbonate. The dirty white i>aTts consisted chiefly 
of oxide of tin. These new combinations are only supcrficialiy pro- 
duced ; the metal was found bright beneath, and consisted of copper 
alloyed with 18-5 parts of tin. 

An ancient nail from a tomb in Ithaca, and a mirror from a tppb 
at Samos, m Cephalonia, afforded nearly sjinilqr but less distin^y 
aystaUine myltn. The cqppat in the mirror was allied with fl per 
of tiL^, and a mkutie 
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The examinatJon of the incrustation upon andent coins showed it 
to consist of oxide of tin, and of carbonate and snbmuriate of tin, and 
of carbonate and submuriatc of copper. It in some cases acquires a 
dingy hue from the prevalence of black oxide of copper, mixed with 
a littie of its protoxide. 

The author could discover no connexion between the perfect state 
of preservation of ancient coins, and their composition ; but he ob- 
serves that the manner in 'which the crystalline structure of the in- 
crustation is acquired is a peculiarly interesting^ question. 'I’here 
being no reason to suspect deposition from solution, are we not,** 
says tlie author, ** under the necessity of inferring, that the mineral- 
izing process witnessed in its effects, dej)ends on a slow motion and 
separation of the partides of the original compound ? And must we 
not conclude that this motion is connected with the operation of 
attractions of different kinds, as chemical affinity, electro-chemical 
attraction, and attraction of aggregation?’* If this conclusion be 
just, the author remarks tliat it opens a new field of inquiry, which 
may help to explain several phenomena in mineralogy and geology. 

Additional Proofs of Animal Heat being influenced by the Nerves. By 
Sir Everard Home, Bart. V.P.R.S. Head November 16, 1825. 
[Phil. Trans. 1826, Part IL p. 60.] 

In this communication Sir Everard gives an account of a repetition 
of his former experiments upon the effect of dividing the nerves that 
supply the velvet of the deer’s horns, and in which some sources of 
error have been avoided. The general results ore the same os those 
formerly obtained ; the temperature of the horn, the nerves of which 
were divided, was diminished to the amount of 7*^; and, as before, 
the disparity of temperature gradually decreased until, after tlie 
lapse of about twelve days, the temperatures of tlie two horns were 
the same. Upon examining the structure of the parts after the ani- 
mal's death, it was found that the interval between the divided ends 
of the nerves wtis filled up by a newly-formed connecting substance, 
capable of restoring tiieir action. 

In farther illustration of the efoset of the nerves In producing heat, 
independent of mere circulation of blood, the author mentions a case 
of aneunsin, in which the femoral artery was tied without occasion- 
ing any diminution in the temperature ^ the foot. 

The Oroonkm fectmre. On the Structure tf a muscular Fibre from 
which is derived its Elongation and Contratrtmi. By Sir Everard 
Homei Bart, FJP,R.8. Read December 15, 1825. [Phil, Tram, 
me, Part II. p. 64.] 

In this paper, after attending to the striking analogy between the 
structure of a nervous and of a muscular €bre, as demonstrated by 
Mt, Bauetfa microscopical observations, Sir Everard adverts to an 
error into which he had fallen, in his former examination of the 
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muscle, depending np<m its having been previouBly boiled, by wbicli 
the globules wore altered, their colouring matter separated, and any 
oonnecdng medium between them destroyed ; in such case, there- 
fore, the ^eletou only of the muscular hbre remained. 

Tlie muscular fibre which was now selected for examination, wus 
taken from the fasciculi composing the great muscle that lies upon the 
back of the buUock^s neck ; it was examined within twenty-four hours 
after the animal’s deatli. By immersion in water, an integral fibre was 
separated for inspection in tlie field of the microscope. Its mecha- 
nism corresponded with that of the nervous fibre of a ganglion, but 
the globules were larger in the pro|)ortion of t^W to xvVv nud Wirr 
parts of an inch. 

The gelatinous matter by which the globules adhere together is 
less elastic than in the nervous fibre, so ^at the muscular fibre could 
not be extended to double its length without breaking. 

The muscle of a trout exhibited the same appearance as that of 
the bullock's neck, but the fibres were more brittle. 

From the facts stated in this lecture, together with those formerly 
adduced respecting the structure of ganglions and nerves, Sir Eve- 
rard observes, that they agree witli muscles in consisting of single 
rows of globules united by a transparent elastic gelatinous matter ; 
the globides, however, differ in size, and the elastic medium is more 
easily elongated, and restores itself more readily in a nerve than in u 
musde. An illustrative drawing accompanies this lecture. 

Jn Account 0 / the Heat of July, 1825 ; together urith some Remarks 
upon sensible Cold, By W. Heberden, M,D, r,R^S, Read Janu- 
ary 12, 1826. [PAi7. Trans, 1826, Part II. p, 69.] 

The temperatures which Dr. Heberden wishes to record in this 
mper, are those observed on the 15th, 17th, 18th, and 19th of last 
July, and were respectively 92®, 90*^, 96®, and 95®. On the 
the wind was S.W., on the otner days it IWew from the East. The 
thermometer employed was sensible and accurately graduated, and 
was suspended upon a lawn, about 5| feet from the ground ; on tlie 
first day, in the shade of a laburnum tree, and afterwards from an 
external branch of a large Portugal laurel ; always distinct from any 
building } exposed to the full influence of the wind, and at the same 
time sheltered from the actual rays of the sun, and from substances 
^ heated by them. The author adds, that the only instance on record 
of a corresponding elevation of atmosjpheric temperature was in July, 
ISOS ; on the 13th of which month, it appears from the Royal $o« 
ciety’s register, the thermometer rose to 93®‘5, and Mr. Cavendish's 
thermometer, at Clapham, to 96^ By way of comparison. Dr. He- 
berden observes, upon the authority of the late Dr, Hunter, that in 
the hottest seasan, and during the hotteat.part of the day^ tl^ nmge 
of the thermometer, at Kingston, in Jamaica, b from 85* to 90®. > 
To these remaihB, Dr. Heberden adds some observnrions on the 
imperfection of the thermometer, as a measure of the degree of cold 
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perceptible to the human body in its ordinary exposure to the atmo* 
s|diere, and which depends upon the rapidity with which its own 
heat is carried off by the conducting power and currents of the at- 
mosphere. To estimate this insens^le cold, the author raised the 
thermometer to 120®, and then canidd it into the open air. As soon 
as the mercury had fallen to 100®, the rate of its further descent, 
during every 10'^ was noted for half a minute, in didferent states of 
the atmosphere in regard to wind and moisture, lliese experiments* 
which are given in the form of tables, show the powerful effect of 
wind in increasing the rate of cooling, and consequently of exciting 
the sensation of cold in the human body, independent of any actual 
low temperature of tlie atmo8[)here. 

On the Transit Instrument of the Cambridge Observatory ; being a 
Supplement to a former Paper. By Robert Woodhouse, Esq^ 

. Plumian Professor of Astronomy in the University of Cambridge. 
Read January 19, 1826. [PhiL Trans. 1826, Part II. p. 75,] 

lliis communication is intended merely os a supplement to a for- 
mer paper on the same subject, printed in the I'ransactions of this 
Society, in which a deviation of the transit instrument from the plane 
of the meridian, arising from a difference of expansion in its braces, 
was pointed out. As no instance was there given of the magnitude 
of this deviation, one is here adduced in which the inferior passage 
of the pole star was found to have been retarded twenty-five seconds 
in consequence of the sun having been allowed to shine on the up- 
per western brace, the object-glass of the transit being towards the 
zenith. The author adds, that in consequence of the detection of 
this source of inequality, he now views with great suspicion all his 
previous observations of solar transits. 

Account qf a Series of ObservationSt made in the Summer of the Year 
1825* /or the purpose of determining the Difference of MeriMans 
the Royal Observatories of Greenmck and Paris ; drawn uphy ^.Y. 
W. Herschel, Esq. M.A. Sec. R.8. Communicated by the Board of 
Longitude, l^od January 12, 1826, [Phil. Trans. 1826, Part II. 
p.n.l 

The q^erations, of which this paper contains an account, were 
undertaken by the British Board of Longitude, in conjunction with 
the French Ministry of War, at the invitation of the latter, for the 

K mw of connecting the Royal Observatories of Greenwich and 
, by means of signals contemporaneously observed along a chain 
of istatfons estaWished for that purpose between them. The signals 
enqdoyed were, the explosions of proper quantities of gunpowder, 
ekf^M to a great hei^t in the air by rockets fired at three sta- 
tions, two on the Frendh, and one on the En g lish side of the Chan^ 
nel* and observed at the observatories, and at two stations interme- 
diate between those at which they^ were fixed. These two stations 
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w«re li^eres on the French, and Fairlight Down* near Haatings^ 
oa the Eugliali side. The operations at the former were made by 
Captain Sabine and Colonel Bonne ; liiose at'the latter by Mr. Her- 
•chel and Mr. Largeteau ; thus securing two independent lines of 
communication, a British and k French, between the extreme sta- 
rions, and observers at each station exchanging observations at the 
termination of the whole operation, which was continued for twelve 
nights, ten signals being made at each station per night ; and though 
the whole of them could not be employed, it is stated that the hnal 
result, which makes the difference of longitude between the two ob- 
servatories equal to 9' 21 '^*6, is not very likely to be found one tenth 
of a second in error, and extremely unlikely to prove erroneous to 
twice that amount. 

The observations are then stated in detail; and the mode of com- 
bining them in the most impartial manner, so as to deduce from them 
the most advantageous result, is next investigated ; and a general 
formula deduced applicable to all operations of the kind, and in- 
cluding all the necessary corrections. Tliis formula is then applied 
to the actual observations, and the result above mentioned deduced. 
The two results deduced by considering separately the observations 
of the British and of the French observers, at the intermediate sta- 
tions, exhibit a remarkable coincidence, — ^their difference amounting 
to only a single hundredth of a second. 

Observatiom on the Poison of the Common Toad. By John Davy, 

M.D. F,R.S. Head December 22, 1825. [Phil Trans. 1826. 

Part II. p. 127,] , 

After adverting to the correctness of the popular opinion respect- 
ing the poisonous natixre of the toad, which the professed naturalist 
has generally rejected, the author proceeds to describe the seat of the 
poison, which is chiefly in follicles in the cutis vera, and which, on 
prcssi^, exude from it in the form of a thick yellowish fluid, which, on 
eva})6ration, yields a transparent residue, very acrid, and acting on 
the tongue like extract of aconite* It is neither acid nor alkalke ; 
and since a chicken inoculated with it received no injury, it does not 
appear to be noxious when absorbed and carried into the circulation. 
Indeed, although it chiefly abounds in the integuments of the toad, 
the author also detected it in the bile, the urine, and in small quan- 
tity in the blood. 

Dr. Davy thinks that the prmci|wl use of this poison is to defend 
the reptile against the attars of caizdvorous animals ; he also tv- 
marks, that as it contains an inflammable substance, it may be ocm- 
sidered as excrementitious ; it may serve to carry off a poriaon of 
carbon from the blood, and thus be auxiliary to the function of tiie 
lungs. In support of this idea, the author observes that he fl«ds 
each of the puhnonary arteries of the toad divided into two.bvanches, 
one of which goes to the lung, and the other to the entis^ raarifying 
most abmidantly where the largest venous folhdes are sitimled^aad 



ivhere there is a lerge venmis plexus^ cotreeponding^ t6 t^e site th« 
tad)>ok*B and seemiiig< to indlbate that the eubcutai^eous dietui^ 
btttion of the second branch of the pulmonary artety may farther aid 
the office of the lungs by bringing the blo^ to the surl^e to be 
acted on by the air. 

The author concludes this paper by stating^ that he has endeavoured 
to trace a direct communication by spiracula through the integuments* 
btit has only obtained negative results* never having succeeded in 
forcing the smallest bubble of air through the skin. 

On the magnetizing Power of the more refrangible Bolar Pays, By 

Mrs, M. Somerville. Communicated fty W. Somerville* Af.D. FM.B, 

February 1826. Read February 2* 1826. [PML Trans, 1826, 

Part U p. 132.] 

In the year 1813^ Profetssor Morichini, of Rome, announced that 
steel exposed in a particular manner to the concentrated violet rays 
of the prismatic spectrum becomes magnetic. His experiments, hovr- 
ever, having uniformly failed in oUier hands, had ceased to excite gene** 
raV attention ; especially in this country, whose climate is usually so 
unfavourable for such researches. The unusual clearness of weather 
last summer, however, induced Mrs. Somerville to make the attempt. 
Having, at that time, no information of the manner in which Piof. 
Morichiui's experiments were conducted, it occurred to her, however, 
as unlikely that if the whole of a needle were equally exposed to the 
violet rays, the same induence should at the same time produce a 
south pole at one end, and a north at the other of it. She therefore 
covered half of a slender sewing needle, an inch long, with paper, and 
fixed it in such a manner as to expose the uncovered part to the vio- 
let rays of a spectrum, thrown by an equiangular prism of flbt glass 
on a panel at five feet distance. As Ihe place of the 6][)ectrum shifted, 
the needle was moved so as to keep the exposed pmt constantly in 
the violet ray. Ihe sun being bright, in less than two hours the 
needle, which before the experiment showed no signs of polanty, had 
become magnetic ; the exjKised end attracting the south pole of a 
suspended magnetic needle, and repelling the north. No iron was 
near to disturb the experiment, which was repeated the same day, 
under similar circumstances, with a view to detect any source of fal- 
lacy in the first attempt, but with the same result. 

The season continuing favourable, alForded daily opportumties of 
repeating and vi^ng the experiment. Ncedltes of various sixes (all 
careMly a^ertamed to be free from polarity), and exposed in va- 
rious positions with regard to the magnetic dip and'mendian, almilkt 
all became magnetic ; some in a longer, some in a shorter time, va- 
rying from half an hour to four hours, but depending on drenm- 
stanoee not apparent. T^e position of the ne<^es seems to have 
had no infiuenee, but the expeiiments were genertdly more suocess- 
M from 10 to 12 or I o^clock than later in the day. Ihe edited 
porthm of the needle became (with a few exceptions) a north pcUb, 
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exceptions possibly attributable to some predisposition in tbe needle 
itself to magnetism too slight to be observed. The distance of the 
needle froni the prism was varied without materially varying the 
efPect. It was found unnecessary to darken the room, provided the 
speotnun was thrown out of the direct solar rays. 

The next object was to ascertain whether the other prismatic 
colours had the same property as the violet. Needles (previously 
ascertained to be unmagnetic) exposed to the blue and green rays 
sometimes acquired magnetism, tliough less frequently, and requiring 
longer exposure ; but the magnetism when communicated seemed 
equally strong os in the case of the violet rays. The indigo suc- 
ceeded nearly as well os the violet. In all coses, the exposed end 
usually became a north pole. But i» no one instance was magnetism 
produced by the yellow, orange, or red rays, though in some cases the 
same needles were exposed to their influence for^ three successive 
days, neither did the calorific rays produce any effect. 

Pieces of clock- and watch-spring were next tried with similar 
success, and they were even found more susceptible of the peculiar 
magnetic influence than needles; possibly from tlieir greater pro- 
portional surfaces, or their blue colour. The violet rays concen- 
trated by a lens produced magnetism in a shorter time than the 
prism alone. 

Experiments were next instituted by transmission of the solar rays 
through coloured media. Three needles, half covered with paper as 
before, were exposed on a stone outside a window, tinder a blue gloss 
coloured by cobalt, to a hot sun for three or four hours. They were 
rendered feebly magnetic, and when examined next day were found 
to have lost their magnetism ; a circumstance found occasionally to 
take place afterwards, as the season advanced and the force of the 
sun daminishod. No iron was near, nor did the stone show any rigns 
of influence on a suspended magnetic needle. ^Fhe experiment was 
repeated next day, leaving two needles six hours expo^, when the 
magnetism communicated was found to be very sensible, and is still 
retained by them at the distance of six months. 

Pieces of clock-^ring which had been heated to deprive them of 
magnetism also became magnetic when so exposed. The rays trans- 
mitted through the glass employed in this experiment, blackened mu- 
riate of silver as powerfully as those transmitted through uncoloured 
glass, proving its free permeability to the chemical rays. 

Green glass was next tried, and the rays which penetrated it were 
found to communicate magnetism. 

Neutral pieces of watdn-spring were tiben half exposed (when 
wrapped in violet and green ribands, and fastened inside of the 
frame of a window,) to the sun's rays all day. In the evening both 
had become magnetic, and the parts which received the rays trans- 
mitted throu^ the ribands became north poles. 

Similar pieees were then fteely exposed (half covered as all along 
with paper) to the white light of the sun, with neither prism glass 
nor riband ; and though the heat was greater than before^ no mag- 
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netixm was produced. The same mult was afterwards obtained in 
comparative trials ; the steel was found to be no way affected by 
white light. 

As the season advanced and the sun's force diminished, these ef- 
fects became more feeble, and further experiments were in conse- 
quence deferred till the return of summer ; but from the experiments 
here detailed, the authoress thinks herself entitled to regard a mag- 
netic induence in the more refrangible solar rays as demonstrated. 

On th^ mutual Action of Sulphuric Acid and Naphthaline, and on a 
new Acid produced. By M. Faraday, F,R,S. Corresponding Mem* 
her of the Royal Academy of Sciences, Communicated Ja* 

nuary 12, 1826. Ileod February 16, 1826. Trans, 1826, 

Part II. p, 140.] 

In this communication Mr. Faraday shows that when sulphuric 
acid and naphthaline act upon each other, a peculiar compound pos- 
sessed of distinct acid characters is the result, lliis acid is most 
readily obtained by heating two parts of naphthaline with one of 
sulphuric acid. The mixture concretes on cooling, and separates 
into two parts, the upjiermost of wliich is little else than naph^aline, 
but the lower, heavier jjart contains the peculiar acid, which, being 
soluble in water, is easily separated by that fluid, not, however, pure, 
but still containing mixed sulphuric acid, llie author, however, ob- 
tained the pure acid by decomposing its compound with baryta, 
which is soluble, by sulphuric acid. It then had a bitter sour taste, 
and formed a distinct class of salts with the different bases, all of 
which are soluble in water and in alcohol, and combustible. 

By carefril evaporation of the aqueous solution of this acid, a white 
crystalline deliquescent solution was obtained, evolving water when 
heated, and at high temperatures affording sulphurous acid, char- 
coal, and naphthaline. To determine the ultimate component parts of 
this acid, its compound with baryta was subjected to rigid a^ysid; 
the results of which were 

78 baryta = 1 proportional, 

80 sulphuric acid ss 2 proportionals, 

120 carbon sc 20 — - 

8 hydrogen. = 8 

This acid, therefore, only possesses half the saturating power of 
sulphuric wM, and it would accordingly appear that the hydro* 
carbon ^ts the part of a neutralizer of one cl the proportioiuds of 
sulphuric acid. This proper^ of l^dro^carbon, the author observes, 
was pointed out to him by Mr. llennelU as manifested in the for- 
mation of sulpho-vinous acid, before he had established it in regard 
to the above peculiar combination* 

Mr. Faraday proposes tq call ^ acid# of which he has described 
the sources, iltature, and properties, Sulpho-napbtbalic Acid. 
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On the Circle which coniteei^ the voluiithhj Musclet with the 

Btaik, By Charles Bell, Esq. Communicated by the Bresid^nt, 
January 25, 1826, Read February 16, 1826. [Phil. Trans. 18W, 
Part II, p. 163.] 

The author's object in this communicatkm is to show that every 
muscle is supplied with two nerves of different properties, and that 
where nerves of different functions have a separate ori^, and run a 
different course, two nerves must unite in the muscle in order to 
perfect the relation betwixt the brain and those muscles. 

Referring to his former observations, Mr. Bell remarks, that when 
he had distinguished two classes of nerves going to tine face, and had 
deprived the muscles of motion by dividing the nerve, a question na- 
turally suggested itself as to the use of the remaining nerves, more 
especially on finding that the 5th pair, or sensitive nerve, was more 
pitrfusely distributed to the muscles than to the skin, although they 
are found in surgical operations by no means to possess that exqui- 
site sensibility wliich such abundance of nerves would appear to in- 
dicate. 

The lower maxillary nerve, which is a branch of the fifth pair, is 
composed of a nerve of sensation and a nerve of motion, arising in 
two sorts, one the sensitive, the other the muscular. On the former 
divisiem the Gasserian ganglion is formed, but the motive nerve majr 
be traced clear of the ganglion to the muscles of the jaws. Now if 
aU that is necessary to the action of a musde be a nerve to excite 
contraction, these branches, says the author, should have been uu^ 
fwscompanied ; but, on the contrary, they are joinjd before they enter 
the muscles by the sensitive nerves of the ganglion. 

These and similar facts and observations lead Mr. Bell to ask why 
nerves of sensation ore thus profusely given in addition to their mo- 
tive nerves ; and in the progress of this inquiry, ho shews that a 
consciousness of the state and degree of action of tlie nlaeclea is ne- 
cessary to the governance of the muscular frame ; that motive nerves 
are not those by which such information is conveyed to the brain, 
for they arc concerned in carrying the influence of the will to the 
muscle ; aud it is njpf likely- that the same nerve should be active in 
two directions at the same moment ; for, without reference to the 
cause, a simple nerve has the influence propapited doiig it in one 
direction only, and cannot be shown to act both foom and to the 
sensorium, as may be proved by actual experience, and in illtistraCito 
of which, Mr. Bell refors to the efleots of sundry nerves, and to cer- 
ite&A coses of rtieir morifid afiections. 

Itie author, therefore, concludes that between the bnnn and muS- 
cks thews is a circle of nerves, that one nerve conveys the mflUedee 
of the toon to the muscle, and that another gives the sense of rtte 
cOncBdon cf the Stmsclfe to the brain. If this circle be broken by the 
dividon of the mtdlivs motion ceases : if it be brOleen by the 
divisiem of the other nerve, there is no longer a sense of the condition 
of the musde, and therefore no regulation of it actively. 
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Mr. Bell concludes ttus paper witli some remarks upon the use el 
the plexus formed on both sets of nerves, and on their association 
upon the interments. In regard to the plexuses, be considers Idiem 
as concerned m associating the functions of distinct musdes ; and in 
reference to the surface oi tlie body, he remarks, that although the 
principal office of its nerves it to convey impressions to the senso- 
rium, yet, on the other liand, the condition of the mind is 
forcibly communicated to the skin. Hence the striking union of the 
branches of the fifth pair with the portio dura of the seventh pair in 
the integuments of the head and face. 

On the Constitution of the Atmosphere, By John Dalton, Esq, 

F,R.8, S(C. Communicated January 12, 1826. Read February 24, 

1B26. [Phil. Trans, 1826, Part 11. p, 174.] 

The object of this paper is to examine the consequences as respects 
the i)rc^rtion of the component parts of the atmosphere simuhaae^ 
ously existing at diffierent heights in one vertical column, which 
would follow from the atomic &eoiy, on the supposition of a finite 
number of atoms existing in corpor^ bodies, and of such a law of 
repuisiou prevailing among those of elastic flnids, as Sir Isaac Newton 
appears to have supposed* in wliich the repulsive power of eadb par- 
ticle terminates at the particles immediately adjacent. It is well 
known that when two or more muitually inactive gaseous fiuids are 
mixed, each distributes itself uniformly through the whole space oc- 
cupied, and each sustains a part of the whole pressure retaining them, 
proportioned to its density. This is a necessary consequence of the 
mutual inelasticity and independence of the gaseous atmospheres 
with respect to each other. Each exerts the whole mechanicad force 
its quantity will allow, without regard to the others ; and the sum 
of dl these forces in the state of equilibrium counterbalances the 
total pressure. 

TIm uniformity of doiisity, however, is only a consequence of the 
aamuned principle, where the gases occupy such small spaces as wc 
can command in our experiments, in which the total pressure may 
be regarded as uniform, in a vertical as well as in a horizontal dk- 
rection ; it k otherwise when we regard a column of indefinite height,, 
or one prolonged to tiie limit of ^ atmewphere, — a linut at uffiteh 
tiie weight of a single particle is in exact equililnio with the repd- 
ama be^een two contiguous ernes. It k tUs case whkh the author 
considers in the paper before us. He su]^oses, for simplkity, two 
atmospheric eokimiis, one of hydrogen, iim other ai eavboak 
aeid, each sui^rtlng at its basea pressure of 30 inches of meretiry;^ 
of such b^bt as to reach to the respective limUa of each atmo^ 
S{here> divided each by paetitions into cetts of equal magnkude, at 
first iuBulated from each olhar, then made to oamtntmicate, as^ finally,, 
the ceOs to he withdrawn* asi^ a firee comwwtiiieatkMfli establUmd bsK 
tween eveiy part the two oidain^ and fiwia an aaalyak of whnt 
passes in the a<di of commuakatinn* imd feom the genersd 



268 


of pneumatic chembtry, he is led to the conclusion, that the arrange- 
ment of each of the gases in the united column will be precisely the 
same as if the other had no existence ; that is, that each will form a 
separate and independent atmospheric column, containing at its base 
a pressure of fifteen inches, and decreasing in density according to 
its own peculiar law ; so that after a certain height the limit of the 
carbonic acid atmosphere being passed, hydrogen alone would exist 
in the column, and after the limit of the hydrogen atmosphere were 
attmned a vacuum. 

Tlie author takes occasion, in the course of this reasoning, to sug- 
gest, that the absolute height of an atm 08 |)here of carbonic acid or 
otlier gas might be found by perfectly exhausting a tall receiver, 
then letting in a small given portion of the gas, and testing the upper 
and lower portions, to cuscertain its presence below and absence above. 

He terminates the paper, 1st, by a view of the constitution of the 
earth's atmosphere ontms idea; according to which it ajppears, that 
the atmosphere of oxygen being supposed to reach to the height of 
38 miles, that of azote will reach to the height of 54 or 44, according 
to the different assumptions which may be adopted respecting the 
weight of its atom ; — ^that of carbonic acid to 10 miles, and that of 
aqueous vapour to 50 miles : and 2ndly, by a comparison of this view 
with what should be its constitution on the usual theory : — the whole 
of this view of course supposes the air to be perfectly at rest, but the 
actual constitution of the atmosphere is probably materially modihed 
by the motions peq>etually going on in it. 

On the Coagulation hg Heat of the fluid Blood in an aneurismal JV- 

mour. By Sir Everard Home, Bart. V.P.R.S. Communicated 

January 23, 1826. Read March 2, 1826. [Phil, IVans, 1826, 

Part III. p. 189.] 

In a case of aneurism of the external iliac artery, the author tied 
the femoral artery below the sac ; but as this neither diminished the 
pulsation nor arrested the increase of the tumour, he was led to in- 
troduce a needle into its centee, connected widi a heated bar of steel: 
as no severe pain was thus produced it was retained for fifteen mi- 
nutes, during which the pulsation was diminished. On the twentieth 
day after the operation, the swelling having increased considerably, 
heat was applied as before ; but by a larger needle, retained for 
thirty-five minutes, this tended to diminish pulsation, but it re- 
tamed on the third day with much pain in the tumour. On the 
far^-lourth day after the operation, a larger heated needle than the 
former was introduced for thirty minutes, when the pukation sud- 
denly stopped, and the patient felt firee from pain. The tumour was 
solid to the touch, and there was no return of pulsation in it. The 
leg, however, soon afterwards became oedematous, mortification en- 
sued, and the patient died on tibe ninetieth day after the operation, of 
the efi^ct of mere pressure of the tumour. The appearance of the 
coagtdum found in' the sac after death is shown in an annexed draw- 



269 


ing, and the author describes the general appearances of the diseased 
parts, among which ossification of the arterial trunks was prevalent. 
He trusts that he has proved that coagulation of the blood in an 
aueurismal sac, by the means pointed out in this paper, is not only 
practicable, but tl^t it may be resorted to without the production of 
any important local or constitutional 83 n(nptoins. 

Sir Everard next details tlie results of several experiments made 
with a view of ascertaining the effects of various temperatures upon 
the spontaneous cou^ation of the blood. The separatiou of serum 
he ^ds considerably imj>eded by a high temperature, but by a 
heat of 120^ the blood is rendered bufify; and if drawn from the arm 
into a cup immersed in boiling water, and kept for some hours at that 
temperature, it does not form a complete coagulum. A low tempe- 
rature also interferes with its perfect coagulation ; for when drawn 
into a cup immersed in ice, and left there, in twenty-four hours the 
surface had a bufify coat, and the coagulum was extremely loose. 

It has been generally believed that the cupped appearance of blood 
depends upon tlie coagulable lymph being more contractile when se- 
parated from, than when blended with, the other parts of tlje blood. 
In a patient who suffered under infiammatiou of the brain, and who 
was bled in the course of thirteen days to the amount of sixty-eight 
ounces, some of the blood, though very buffy, was not at all cupped. 
Its appearance was very peculiar, and the coagulum was divided into 
an upper dense portion, having the characters of coagulated albu- 
men ; while the lower portion had a gelatinous appearance, and ex- 
hibited the albumen in a very attenuated state, mixed with the 
colouring matter. 

On the imthematical Theory of Suspenaion Bridges, with Tables for 
fadlitating their Construction. By Davies Gilbert. Esq. 

Communicated March 9, 1826. Read March 9, 1826. [Phil, 

Trans. 1826, Part 111. p. 202.] 

In this paper the author states that his attention was first directed 
to a consideration of suspension bridges^ when the plan for the Menai 
Bridge was submitted to the Cmnmissioners of Hoads and Bridges. It 
th^ appeared to him that the proposed depth of curvature was in- 
sufficient for insuring a due degree of strength ; and this opinion 
was confirmed by some iayeBti|^t^nB^ which are printed in the 
Quarterly Journal of Science. In consequence of this, the interval 
between tbe road- way and the points ot support has been augmented 
to fiO fee^ and its strength now appears sufi^ent. 

object of tbia pi^r is the expansion cd fbe formulse, fh>m 
wbioh the above-xnantio^d approximation was derived, into taUes 
adapted to general use ; and the derivation of other formulas and 
tables for the catenary equal strength ; a curve not merely of.spe^ 
coktive curiosity, but of pracrical use when bridges of very span 

are to be constructed. Theouthorfirst mmarks.thatasnllcateiiariea. 


like etrolfifl* parabalfts» &c., wet similar curves ; tables coustruetad for 
one value ^ tbe parameter apply to all by simple proportion. 

He then enters into an analytical investigutioii of the equations 
aoited for his purpose, and finally concludes his paper witli four 
tables. The first consists of six columns, and contains oorreapond- 
ing values of the parameter ; the exponential function or inverse 
logarithm of the span, divided by the parameter ; the versed sine, the 
length, the tension at the point of support, and the angle of suspen- 
sion; — all computed for a semi-span of 100 parts, for the ordinary 
catenary, and for a i)arameter varying from 1000 to 2000. 

Table 2. contains the same quantities for a constant parameter 100, 
and for all values of the semi-span from 1 to 100. 

Table 3, is adapted to the catenary of equal strength, and corre- 
sponds to Table 1. in the ordinary catenary ; the constant span being 
100, and the parameter varying from 70 to 1000, with an additioniu 
column expressing the weight of the whole curve ; while Table 4. 
exhibitB the same things for this curve, arranged in the order of 
Table 2. 

By the aid of these Tables all the requisite particulars may eaaUy 
be found in any case proposed in practice. 

On Magnetic Influence in the Solar Rage, By Samuel Hunter 
Christie, Esg, M.A, F,R.8. of Trinity College, Cambridge ; Fellow 
of the Cambridge Philoeophical Society : of the Royal Military 
Academy, Communicated November 1825. Read January 19, 
1826. [PAi7. Tram, 1826, Part III. p. 219.] . 

The object of this communication is to show, by a series of expe- 
riments, that the sun’s rays i)oss€ss sensible magnetic properties, 
which are observable in the vibrations of a magnetic needle exposed 
to them independent of their heating effect ; and also to point out 
the changes which take place in thb intensity of a needle’s mag- 
netism, ffom changes of temperature, as deduced from its times of 
vibration. 

The main fact noticed by the author, indicative of a magnetic in- 
fiuence in the sedar rays, is this ; — that a magnetic nee^e vibrating, 
exposed to the rays of the sun, comes to rest more quickly than 
when vibrating in the shade. 

A needle, six inches long, contained in a brass compaas^box with 
a glass cover, was suspended by a fine hair, and ma^ to vibrate, 
alternately shaded and exposed to the sun. The shade was pro** 
duced by a wooden screen, supported four feet above the box. It 
was fhm found that (setting oS from the same point,) the lOOth 
vibration could be very distinctly noted in the shade, but none 
foxther than the 1 5th in the sun. Bo far, too, from the increase of 
temperatiirs in the needle having caused the vibrations to. he par^ 
formed slower in the latter case, they were actually executed some- 
what mqie ra|ddly. ■ 
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In ax&otiiar experiment a heavier needle was su^[»ended by a fine 
ndrc, and when heated by es^osure to the mm its decrease of inten* 
sity was ascertained by torsion of the wire> and was found to cor- 
respond nmriy with the autiior’s previous dctermmatioiie^ but the 
terminal arc, after fifty vibrations made in the sunj was found 
always considerably less than after the same number in the shade, 
the initial arcs being the same in both cases. Other observations 
made in strong snnslune, and of which a detail is given, led to the 
same conclusions ; the terminal arc in the shade, ^ter forty vibra- 
tions, bein^ 14^, and in the sun only 8|, the initial arc being 90^. 

That this efiPect does not arise from change of temperature and 
intensity in the needle is evident from the observations themselves. 
To show that it does not arise firom change of temperature in the 
brass box, the author heated the box over a fire till its heat was 
barely supportable by the hand ; and the needle being vibrated al- 
ternately in the box so heated, and in the cold box (but in neither 
case exposed to the sun), the effect of increased temperature was 
found decidedly and considerably the reverse of that of the solar ra- 
diation, the terminal arc being materially increased by the heat,*— a 
circumstance, lie thinks, indicative of a diminished capacity for 
magnetism in brass at an elevated temperature. 

llte author next tried the effect of an elevation of temperature in 
the needle itself, by dipping it in boiling water, but found no sen- 
sible effect on the terminal arc. 

The small accelerations in the times of vibrations in the experi- 
ments first described, the author attributes to the diminution of the 
arcs. The first observations in which the peculiar effect was noticed 
were made June 4, 1824; and he regrets that his absence from home 
during the hot and clear weather of the summer of 1825, prevented 
his extending the inquiry by further and obvious exj>erizneQts. 
Meanwhile he regards these observations as tending considerably to 
remove the doubts raised respecting the infiuence of the violet ray 
in Trofessor Moriebini’s experiments, arising from their repeated 
failures in the ablest hands. 

Om tAe mutual A^iiou of Stdphuric Acid and Alcohol, mt& Observa^ 
tions on the Con^os^n Properties of the rendtiny CompomAL 
By Mr. Henry Hennell, Chemical Operator at Apotkecariea' ffoil. 
Co$mmhmted iry W. T. Brande, Esq, Bee. RM. Head March % 
1826, !Z>tww. 1826, Part III. p. 240,] 

At the conjmenoement of this paper Mr, Hennell describes certain 
pecr^rities in the properties of oil of wine, which induced him to 
consi^r sulphni^ acid as one of its proximate elements; and on 
following up his aiial]^oal experimentB upon it he found that about 
87 cent, of th^ acid obfoint^ during its decomppri&nf 

sjt^ugh in its ormnal state it affords np indioa&ns of that acid if 
the te&i of the somble salts of baryta, — a circumstance winch he re- 
kn to the presence of hydrpcturbon exerting a peculiar satural^ 



influence upon the acid. Of tliis hydrocarbon he next determines 
the composition, and finds that its elements correspond in their re- 
lative pre^rtions with those of olefiant gas. 

When oil of wine is mixed with solution of muriate of baryta, and 
fi^ntly heated, the mixture becomes acid, reddening litmus paper, 
but yet does not precipitate the barytic salt. Several experiments 
are detailed illustrating the nature of this acid, from which it appears 
that it forms very soluble compounds with baryta and potassa; the 
latter is a crystallizable salt, which burns with fiame when heated, 
and leaves a bisulphate of potassa. Its analysis, the details of which 
axe given at length in the paper, shows it to consist of two pro- 
portionals of sulphuric acid, one of potassa, fotir of carbon, and four 
of hydrogen *, and it is remarked that the latter elements, namely, 
the carbon and hydrogen, appear in the present instance to be equi- 
valent to, or to exert a saturating power over, one of the pro~ 
portionals of sulphuric acid. Some slight discrepancies between the 
experimental and theoretical results of these analyses are adverted 
to, which the author thinks himself justified in attributing to water 
of crystuUization in the salt, which he could not succeed in obtain^* 
ing in R perfectly anhydrous state. 

Mr. Hennell next shows that the salts, called Sulphovinates, arc 
not essentially different from those which he has just described, and 
that they ore not, as some have supposed, hyposulphates, modified 
by the presence of essential oil. In preparing the sulphovinates he 
was struck with the singular change effected up(m sulphuric acid, 
by mixing it with its weight of alcohol. A portion of sulphuric add, 
adequate to the satumtion of 555 grains of carbonate of soda; re- 
quired only 398 grains for its saturation when previously mixed with 
alcohol; and again a quantity of sulphuric acid, which afforded 
1313 grains of sulphate of lead, only produced 542 grains when it 
had been mixed with its weight of alcohol. These circumstances 
are referred to the combination of a portion of the sulphuric acid 
with hydrocarbon derived from tne alcohol. 

Some experiments are then detailed, having for tlieir object the 
separation of the hydrocarbon from oil of wine. When this oil, os 
it is called, is heated with a little potash, the salt above described is 
formed, and tlie excess of hydrocarbon is liberated in the form of a 
thick oil, which crystallizes at low temperatures : it has an aromatic 
odour, sp. gr. 9, is insoluble in water, but soluble in alcohol and ether; 
decomposition by peroxide of copper showed it to consist of carbon 
and hydrogen in the proportions of 6 and 1, — analogous therefore, as 
fftr as its ultimate elements are concerned, to olefiant gas. 

The author examined some sulphuric acid given to him by Mr, 
Faraday, which had been made to absorb about 80 volumes of (de- 
fiant ; and this saturated with carbonate of potash, evaporated to 
dryness, ax^d the residue, treated by alcx^l, afford^ pf 

the same s^t as that obtamed from the ml of author 

concludes, therefore, that hydrocarbon, composed of single prp^ 
portionals of its elements, is capable of entering into a peculhur 
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neutral combination with gulphuric add, and that tlie compound in 
it«; purest known form constitutes what has l>een called oil of wine; 
and that when in this state it is acted upon by certain sdifiable 
bases, a portion of the hydrocarbon is thrown oif, and a distinct set of 
neutral salts formed, which arc resolvable by heat into bi-sulphates; 
and which therefore include two proportionals of the elements of 
sulphuric acid, one of proto-carburet of hydrogen, and one of base. 

On a Method of ex^pressing by Signs the Action qf Machinery, By 

Charles Babbage, Esq, F,R,S. Communicated January 17, 1826. 

Read March 16, 1826. [Phil, IVans, 1826, p, 250.] 

In the construction of an engine for calculating and printing ma- 
thematical tables, in which the author of this paper has been for 
some time occupied, he states himself to have met with considerable 
difficulty from the want of any method by which all those motions 
which take place in any machine at the same instant, may be easily 
perceived and referred to, and by which the movement of any part 
might readily be traced back, through all the inten^ening stages, up 
to the first mover of the machine. Tlie usual modes of mechanic^ 
drawing he found quite insufficient for these purposes, except in ma- 
chinery of the 8nn])le8t construction ; and, even if they not al- 
together failed in more complicated cases, the time and expense 
required for their execution would have effectually pre\^nted their 
employment. 

ilie most important question was to contrive some method by 
which all the simultaneous movements, occurring at any moment, 
should be at once visible ; and the history of the state of motion or 
rest of any given part should be apparent during the whole cycle of 
the action of the en|pne. The author had therefore recourse to a‘ 
system of signs, which bear an analogy to tliose empbyed in alge- 
bia, whilst they differ from them by having a general resemblance to 
the things they ore intended to represent. Having gradually found 
that this system, which he calls “ mechanical notation,” was readily 
susceptible of affording other information tlian that for which it was 
at first contrived, he was led to give to it additional extension. 

In its present form it gives, almost at a glance of the eye, infor- 
marion relative to any of the following points. 

The names of every part of any en^ne being written at the top 
of the paper ;— 

1. Its representations in all the drawings will be pointed out. 

2. The number of teeth in any wheel, pinion, or sector wffl be 
seen. 

S. The actual angular velocity will also appear. 

4. The meim armulat velocity will also appear. 

5. The origin ot the motion of each part will be seen, and thus-' 
the cause of its motion will he traced m to the first mover. 

6. ' At each traiMffcr of by which it was 

voi. n. T 
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ttCcpmpUs]|je4 become apperent ; whetber hy \vhee} ^ pinion# 
by ?L atud, by etMf friction, or by any other metiJpd. 

7. 4I1 the e^ustments which are neceaeary in order to set the ma- 
obin^ in aotton will be pointed ont« and the order in which they 
ought to be made will be indicated, 

8. The w hole course of action of every part will be visible in 
every stage of the progress of the machine. If it is a wlmel, the time 
and direction of its motions will appear, and also the times at which 
it rests ; if tlie part is a bolt or click, the times at wliich it is bolted 
or locked, and tliose during which it is in the reverse state, will be 
seen. These particulars will be discovered by casting the eye down 
the vertical line belonging to each part, which was named at the 
top of the drawing. 

9. In passing the eye along any of the horizontal lines, dividing 
the cycle of the engine movements, every cotemporaneous motion, 
as well as its direction, at that precise time becomes visible ; as also 
the position of those parts which are at rest. 

The author then proceeds to state, that he found much time to be 
saved in the construction of his calculating engine by employing this 
mechanical notation ; and he has, by way of example, in this paper 
described its application to the hydraulic ram, and to the common 
eight«day clock, of both of which he has given the drawings and 
notation. 

On the Parallax of the fixed Stars, By J. F. W. Herschel, Esq. M^A* 

Sec, R,S, Coamnmicated January 19, 1826. Read March 9 and 

16, 1826, [jPAi/: 1826,17.266.3 

The measurement of the distance between the two stars compo- 
sing a double star, at opposite seasons of the year, has long ago b^n 
suggested as a matins of detecting a difference of parallaxes between 
them, if any exist; hut in practice has not prov^ delicate enough 
for the purpose, owing to the difficulty with which measures of di*. 
stance axe still attended when minute fractions of a second are to be 
determined. The author observes that it appears hitherto to have 
esc^d notice that a difference of the parallaxes will affect not only 
their distance from each other, but also their angle of position, and 
that this latter effect is much more sensible and measurable % a 
gii^n amount of parallax than the former ; and he accordingly pro- 
poses it as a means of determining the question as to the existence 
or non*existence of a sensible dinerence, in all stars favourably si- 
tuated. 

He drst enters into an estimate of the least amount of such 
rence which this method is capable of 4etecting, with our present m- 
struments and methods of observatioii, which, for two stars 3^^ in- 
stance each other, he states, to be one for^eth of a ^d 

in closer stars a still smaller fraction, ^ ’ 

In selectiing slar^ Ibr the ipost 
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wliidi parallax moat affects angle of position is ivheii tlie |^at 
circle passing through both stam> passes also through the pole of 
the ecliptic. But to ascertain how far any particmMr star is or is 
not favourable to the application of the meBiod, and the times of the 
year when it ought to be observed, it is necessary to make a calcu* 
lation, the mathematical principles of which the author explains ; 
httd includes, in proper formulae, which he then applies to the for- 
mation of a list of about 70 stars, as a specimen. 

He concludes by observing, that by a certain mode of using the 
double image-position micrometer, first explained to him by Captain 
Kater, the application of this method ceases to be limited to close 
stars ; and that stars of any moderate distance, otherwise favourably 
situated, may be equally well subjected to examination with nearer 
ones ; and mat thus the range of objects placed within our power 
becomes unlimited. 

A Formula for espressing the Decrement of Human Life. In a Letter 
addressed to Sir Edward Hyde East, Jiart. M.P. FM.S. Bg 
Thomas Young, M.D. For. See. R.S. Communicated February il, 
1826. Head April 19, 1826. [Phil, Trans. 1826, p. 281.} 

The author first observes that an opinion is generally prevalent, of 
a decided increase in the average duration of human life in many 
parts of Europe ; but he yet regards it os probable that tins improve- 
ment has been much exaggerated, partly on account of the limited 
number of persons on whom the observations have heen made, and 
partly from erroneous views respecting the profits of assurmice com- 
panies. 

He then examines the evidence on which this opinion rests, and 
glm a comparative statement of the annual average of mortality, 
the mean term of full life, and the mean age of mankind, according 
to h great number of different authorities ; and considers that a pro- 
longatioa of life to the extent of onC year in eight, is a much fairer 
esdihatc than one in three, which some have maintained, even on 
the limited grounds of the experience on wluch they have rct^n^. 

Another mode, he observes, of easily appreciating the re!g;ularlty 
and analogic of tables is the construction of a curve in which, the 
absbissa representing the age, the ordinate shall n^iresent the corre- 
sponding decrements of life. TOs he accordingly does, and its in- 
spection he observes is Sufficient to render us suspicious of the ac- 
curacy Of the Carlisle tables ; while he cbnisiders a combination of 
these and the Northampton tables, and the London parish registers, 
as likely to give 

After coinmenting on various dbcaments before hini, the autliot^ 
next prpjpoaes the formula mentioiled in the title* which conaiste of 
tenhfl havfeg respectively n preponderating inffiience in infahey, itt 
in-olf 'aie.'", ' 

u ’serfes 'm ■dttmeri(!al''do(mmexrtS)i' and' the 
wduSi cl the ffirmula didcu1a!^d;fdr year ; and the curve cotre^ 



sponding to this formula ia also laid down, and its agreement with 
the Equated value placed in evidence. The author concludes with 
eome reiBarke wi au error fallen into by Dr, Price, dependii^ on the 
periodical payment of interest ; and wi^ a comparison of climacterio 
years, as t^en from different tables. 

Account of m Erperiment on the Elasticitp of Ice, By Benjamin 
Bevan, Esq, In a Letter to Dr, Thomas Young, For, Bee, IL,B, 
Read April 27, 1826. [Phil Trans, 1826, p, 304.] 

Mr. Be van took the opportunity of the severe frost of the last 
winter to determine the modulus of elasticity of ice, which he did by 
cutting a rectangular plate of that substance from the surface of a 
pond of 100 inches in length, 10 in width, and about 4 in thickness. 
The deflection produced by a weight of 25 lbs. was 0*206 inches, 
from which he concludes the modulus of elasticity to be 2,100,000 
feet. 

'jThe modulus for water he states at 2,178,000 feet, on a certain 
hypothesis respecting its cubical compression. 

Results of the Application of Captain Katcr’s Floating Collimator to 
the Astronomical Circle at the Observatory of Trinity College ^ Duh~ 
lini and Remarks relative to those Results, By tkeRev, J. fonkley, 
D,D, F.R,B, P,R,I,A, Communicated by the Board of Longitude 
February 2, 1826. Read April 27, 1826. [Phil Trans, 1826, 
p. 307.] 

Dr. Brinkley, in this communication, states a number of observa** 
tions made with the floating collimator of Captain Kater, as applied 
to the Dublin circle, in which he observes it afrords the means of 
ascertaining the index error with as great precision as by xeveraiDn, 
and that in several points of view it is undoubtedly superior to that 
method. The reversing principle of the Dublin circle, he observes, 
serves very conveniently for a meisuto of the accuracy of the float-* 
in^ collimator, and serves to show very satisfkctorUy, that applying 
tms instrument to any circle will introduce no error depending on 
the collimator itself, 

Hie author regards the results of these observations os highly 
favourable to the principle of the collimator, which he considers as 
a new astronomical power, and as even belonging to a more ad- 
vanced era of practical astronomy than the present. 

The observations consist of, First, the mean zenith distances of a 
number of stars, deduced solely by the application of the index cor^ 
rection, as determined by the <^i33aator. In this case the cirde was 
used as. a mural circle, or rather aa two mural circles, having been 
used with its face east and also west. Secondly, the indlhation of 
the line of coUimation of the ooUunator, as determined <m diflFeJW 
days. As this appears to have been very permanent 
permanence is not essential in praotioe}, he eondu^ 
coUimator is applicable to the most powe^ iiuitrumen^ 
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the index corrections as determined by the collimator. FonrtlUy, 
the index corrections as determined by reversion from several stars. 

On the Means ^ the Observation of distant Stations in 
Geodetical Operations* By Lieutenant Thomas Drummond » of the 
Royal Engineers. Communicated April 14, 1826, by Lieut ^•Co- 
lonel H. Colby, FM*S, Read May 4, 1826. {Phil Trans. 1826, 
p* 324.] 

In consequence of the Report of a Select Committee of the House 
of Commons in June 1824, it was resolved that a new survey of Ire- 
land should be undertaken ; and the author was directed by Colonel 
Colby to consider the most effective means of rendering distant sta- 
tions observable in the prevalent hazy state of that country. 

After adverting to some of the usual means resorted to in such 
casern, and showing their iuefticiency for his present purpose, and 
after noticing some unsatisfactory trials of brilliant pyrotechuical 
preparations, and of tlie combustion of phosphorus in oxygen gas. 
the author attempted applying to the purpose in view the orilliant 
light emanating from intensely heated quicklime. To obtain the 
requisite temperature, he passed a stream of oxygen through the 
flame of alcohol ; and this jet being directed upon a small spherical 
piece of quiokUme placed in the focus of a proper reflector, the light 
which it emitted was found to have 83 times the intensity of the 
brightest part of the flame of an Argand burner. Other substances, 
8U(^ as zirconia, magnesia, and oxide of zinc, were tried os substi- 
tutes, but were found very inferior as sources of light, when ignited, 
to quicklime from chalk, which moreover admits of being conveni- 
ently turned in a lathe into focal balls of any requisite dimensions. 
Mr. Drummond proceeds to detail the necessary application of this 
system to a cash of oonsideralde difficulty that occurred at the end of 
last season. SEeve Snaght, the highest hiR of Innlshowen (2100 feet), 
and 15 miles North of Londonderry, forms an important point in the 
^ngaklion connecting the North of Ireland wi^ the Western Isles 
of Scotland. On the 23rd of August a conspicuous object was placed 
upon its summit, that it might be observed from Diwis Hill, near 
Belfkst V but rill the 26th of October it remained so enveloped in log, 
as to flmatrate all effiorts at observation, the distance between the 
stations being 66^ iiules. On the 27th of October the author pro- 
oeeded to the hill ; and after some delay ftom tempestuous weather, 

into use, which was brilliantly visible at 
liie other etarion, and thus sucoessfully terminated the observations. 

• This paper concludes with norioes of some other proposed applL 
curiewm ^ these sources intense light, more espeemlly to certain 
lighthouses, b which riie autlm thinks the addirional expense 
Would be imsply cKiunterbe^ by the advantages of so powerfid a 

Ib a hote^^ u this paper by Mn Hcrschel he observes, 

that red, yellow, and green, apj^ to be the predominant rays in 



tiie lig^ emtted by the Ume, hut that none of the vaye are entutdar 
No black lines crossing the spectrum could be observed^ 
He explains the cause of the peculiar coloured shadows thrown by 
this light, as compared with those of pil and day*%ht ; and adds, 
that it is remarkable that the spectrum thus emitted by iiijcandes^nt 
quicklime diflers from that of the salts of lime, the characteristic 
colour in the latter case being thick red. 

On the Production and Formation of Pearls, By Sir Everard Home, 
Ban, V,P.R,8, Read May 11, 18*26, [PhiL Trans. 1826, jt?. 338.] 

In his examinations of the organs of generation of the large fresh- 
water muscle, the author often met witli seed pearb, either in the 
ovarium, or connected with tlie shell upon which the ovarium lay ; 
and he remarked at the same time that all Oriental pearb have a 
brilliant central cell, wliich in the common mode of boring them b 
destroyed, but wluch may be beautifully exhibited by carefully split- 
ting the pearl into halves : this cell is just large enough to contain 
an ovum, which is formed upon a pedicle like tlie yolk of the pullet's 
egg, and is similarly dbcharged when completely formed. Thence 
Sir Everard concludes, that a pearl is formed upon the external aur- 
face of an ovum, which having been blighted, does not pass with tlie 
others into the oviduct, but remains attached to its pedicle in the 
ovarium, and in the following season receives a coat of pearl at the 
same time that the inner surface of the shell receives its annual 
supply. This conclusion, he observes, b verified by some pearb 
ben^ spheiical while others are pyramidal, in coneeii|uence of the 
pedicle, as well as the ovum, having been enamelled with nacre. 

Thb paper concludes with an extract from one of the early volumes 
of the Philosophical Transactions, in which a correjsponding account 
of the growth of pearb b announced^ by Amoldi in 1673. 

On Burrowing and Boring Aferiae Animals. By Edward Osier, Esq. 

Comimmicuted Fehmary 15, 1826, hy L. W. Dillwyn^ Esq. FEM, 

Read May 25, 1826. [PhiL J¥ans. 1826, p. 342 ] 

The authorb oliyect in thb paper b to desc^^ tiie meclmuism tty 
which the boring and burrowing shell-fish fgm their 
and to e:q>laln some parts sespeetb^ UMbiue 

Alter ahowing that the Neretdea bw7 themieilTCe hy the 
latitig skotioa vUch tiiey epaplo^ In eiMrinuiiing, luded I9 
of their Imatljr feet, and tint tiie Armcoln riteatmiM iih %• 
mrfeot Mwnaoeoua tube W aid of avtadd teeretipn i^^ 

from tiie anterior half of the ahimal Inpmtipulmly dte?^^ 
hahtei of ^ sboving dmt by a iliit^^ 

oretibn it oemente together pturtidea of ah^ and M aAAb^tein 
a eoBar, wbidli iji regulariy and oorioutly lengthened into e ; 
and when thia ia about an inch in length the aniim proterda to 



bnttdw; and having completely concealOil iUelf, » lodn found to hatl 
tUfned within the tube. Mr; Osier describes the manner in which 
this motion is efiboted by reference to an annexed drawing. 

I'lie Bpatangus buries itafelf chiefly by the action of its bristles* 
vrlult the long dorsal spines prevent the sand from closing entirely* 
and preserve a small round hole, by which water is admit^ to the 
animal, and which marks its situation. 

The author next describes the Imrrowing of bivalves. The animal 
projects the foot into the sand, and then gives a circular motion to 
the shell* sinking at every strcdce rill nothing but the extremity of 
the syphon con be perceived above the sand. ITiis motion is effected 
by two appropriate pairs of muscles arising from the shell, and iii- 
sertcd into the foot, riie position and actions of which are explained 
by reference to a drawing. The locomotive bivalves travel by a series 
of motions similar to those of burrowing, as seen in the Venus g<tl^ 
iina, the Anodonta cygn^ca, &c. The Buccinum undatum, though not 
habituaUy residing under the sand, is so often observed to bury itself 
as to come within the author's arrangement : as in the bivalves, its 
foot is the instrument of penetration, and, like them, it can distend 
that organ to nearly the size of the shell ; the author describes its 
anatomy by the help of annexed drawings. He also enters into a 
detailed account of the peculiarities of structure of the Fholas, which 
has two methods of boring. The first is almost exclusively employed 
by the young animal ; it fixes itself by the foot, ami having raised 
itself almostpeipendiculturly, executes asuccession of rotatory motion^; 
but when the animal is older, the foot being attached as before, it 
brings the anterior points of tlie shell so as to press its operative part 
against the bottom of the hole, and then the dorsjil margins of the 
valves are brought into contact, so that the rasp -like portions sempe 
over the substance on which they press. In the Teredo, the pecu- 
liarities of structure observed in the Fholas exist in an equity marked 
degree. 

Mr: Oder next describes fom species of Lithophi^i, of which the 
Scuticava rugoia is sO abundant at Swansea, as to induce him to take 
it as the type of the f^ly. Its general structure resembles that of 
the burrowing bivalves, but it does not admit of boring by any ro- 
tatpty in(^k>h ; and several other facts show that the shmt is not the 
instrument by which it penetrates hard substances, such, for instance, 
alb ihC absehed of any curangCment of muscles for the purpose, and it 
beit^ able to penetrate certain substances only, all of which are of a 
edehreoUs xud;ure. itefice the author concludes, that the perforating 
<tf the Lithi^bam isreferriMe to chemh^^ to mecha- 

nic qaUiies|ahd he rd^s it to soine pe<fiiiiar secretion w^hich the anl- 
fbrms, i^hich readily destroys carbonate of lithe, wUki si& 
imd argtth^ebtis^ aotiem. liti concltuiion Mr. 0^^ 

tiiat he has ajeny a riew to detect 

of the sblv^ he slmwi that ft Is hot of an acid nature ; 
njihr' ha^ he been able to detect any "pecuHair soluble compound of 
hhlh ih iK>riibhs of water, in w^liich mafiy Baxicavw hod been coil- 
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with a portion of calcareous rock; yet thou^ iiud» 
i£ire<4 .proofs are waning, he considers the collateral evidence as 
quite satiafiactory in proving that a true solvent power over caleap 
reous matter is exert^ by tliose animals. 

An Account of some Ejpperiments relative to the Poimge of radiant 

Heat through glass Screens. By the Rev. Baden Powell, M^A* 

F.M.8. of Oriel College, Oxford. Ccmmunimted March %, 1826. 

Read June 1, 1826* [Phil. Trans. 1826, p* 372.] 

The object of this paper is to examine the correctness and the con- 
sequences of a conclusion of De la Roche, that if radiant heat be in- 
tercepted by two transparent screens, the additional diminution of 
ei^ect occasioned by the second is proportionally much less than that 
produced by the first, and so for any number of screens. This M. 
De la Roche explains by supposing the heat passing thrdugh the first 
screens to acquire thereby a kind of polarization, which enables it tp 
pass the rest more easily. The author, however, observes, that when 
the temperature of the source of heat is above incandescence, the 
fact admits of more simple explanation, by regarding the heat as 
consisting of two portions, the one incapable of penetrating glass» 
and therefore wholly stopped by the first screen ; the other capable 
of so doing, and therefore readily transmitted through any number 
of screens* 

If, however, he observes, the same effect is produced at tempera- 
tures below luminosity, this explanation fails ; aqd either De la 
Roche’s idea of polarization, or some other, must be resorted to ; and 
it is to the examination of ^is case that the experiments detailed in 
his paper are devoted. 

His apparatus consisted of two tin reflectors, opposed to each 
other, and having in the focus of one a blackened thermometer, and 
in that of the other an iron ball heated to redness, and cooled till it 
ceased to be visible in the dark. The indications of tlie thermometar 
were observed; first, for tlie direct effect; secondly, with one ^lasi 
screen interposed; thirdly, with two;^ — sometimes a mercurial, some-^ 
times an air thermometer was used* The xrKdications were noted 
after each half minute of exposure, tiU the thermometer oeased to 
rise. The temperatures acquired by the screeds were alio noted. 
T^e eondusions drawn by the author fix>m a great number of siich 
experiments are, — 

First, That the fimt obam^ed by M, De la Roche is verified whtn 
the source of heat is bdow lunnnosily, as well as above it. .Fear ^iMS 
aU the trials a rise was observed to take place in the food thermome^ 
ter, much ffmaUer with one than with no screen, and very smafl 
de^ with two. The diminution, however, occasioned by the seoond 
screen was proportionally much less tl^ii that occasioned % the 
On analyaixig inoi^ minutely, the piogress of: 
the temperatore Irom ludf mm to half mimite, and 
in the oases where screens were used, with the obsen^ 
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iiiorea«e of temperature of the acreenB themselves, Mr. Powell is led 
to conclude that the rise of the focal thermometer, where screens are 
used, 18 not atbibutahle to any new property acquired by the heat 
in its passage through the first screen, when two are used, or to any 
direct radiation through the gloss where one only is employed, but 
is simply the effect of second^ radiation jfrom the heated screens; 
and that this cause must have operated extensively, is evident horn 
the oiroumstanoe, that the reflectors were placed in some of the ex* 
peiiments at 15 inches h-om each other, in others only at 12. In the 
latter case, the first screen was found to have acquired in some cases 
as much os 23^ (centigrade) of temperature above that of the ambient 
air, its distance firom the heated bdl being 2 inches. 

The author next proceeds to examine the interception of heat by 
gla9s of ejttreme thinness ; in which case, according to Mr. Ritchie's 
experiments, heat from non-luminous sources appears capable of ra* 
diating through that medium when transparent, but not when ren* 
dered qiake. His experiments were made with fragments of a large 
glass bulb blown to extreme tenuity, and either left transparent or 
blackened with soot ; but their results proved unfavourable to Mr. 
Hitohie's conclusion, no difference having been observed between the 
effects of thin and thick glass suMcient to warrant any difference in 
their mode of transmission. 

The Bakerian Lecture, On the Relations of Electrical and Chemical 

Changes, By Sir Humphry Davy, Bart, P,R,8, Read June 8, 

1 826. {Phil, Trans. 1 826, p, 383.] 

The author prefaces the experimental results and investigations in 
this lecture with a brief historical statement of the origin and pro^ 
grass of electro-chemical science, with a view to correct the erro- 
neous statements which have appeared in this country and abroacL 
In this the first origin of this branch of knowledge is stated to be the 
discovery of the decomposition of water by the voltaic pile by Messrs. 
Nicholscm and Carlisle in 1600. This was followed by the experi- 
n&ents of Cruidkshank and of Dr. Henry, and by several papers by 
the anihor himself, the chief contents of which are stat^, and in 
m^hkh lhe cfpearance iff acids, oxygen, and asote at the positive^ 
and of sulphur, and metals, at the negative pole, is shown. 

The eapdhnents of Hisia^r and Berzelius in 1804 are fdaced next 
in order, which establish uinilar results; and in 1806, on the oc* 
oasion of the agitation of the question respecting the formation of 
muriatic add and fixed alkali mm pure water, the author presented 
to tilts Sodidy his Bakerian da the eilmiiiical agencies of elec-* 

tridfy, in wmch he the ^neral conclusion, that the oombina» 
by eleotridty were roferrible to the ktv of 
dsitdricd id!ttaoti<ms and vepplifons,-^ theory fo which, he observes, 
liehaa Mtherfo Ja^ and which, after alapiw of 

twemty years, hm eontianed, as it was in the beginnings the guidie 
andfotmdatiem 
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ini^timenU k expexhntntd of thift for deteet<> 
itig ithd e«tixafttiiig eloctrie ourreats of small iotensi^, were con* 
itnieted on ^e principles of the mtiltiplier of Sdiweigger, and the 
galvanotoeter of Prof. Cumming; the suspended nOedle sur- 
rounded, in the direction of its length, with seteral coOs of silked 
wire, and having its directive force counteracted by two other needles 
extOrior to the coils, being a modification of the method employed 
for a similar purj)Ose by M. Nobili. For determining weak eleetri* 
eities of tension, Volta's condenser, connected with Bennet's elec- 
trometer, was employed ; or with one consisting of a silk filament, 
rendered conducting by charcoal dust. Much dependence was, how- 
ever, never placed on these instruments, unless their indications were 
otherwise confirmed. 

Ihe author now proceeds to the experimental inquiries, which 
form the chief object of the lecture, and to the general views of 
electro-chemical agency to which they appear to lead. First, he con- 
wders the electrical and chemical effects exhibited by combinations 
of one metal and one fluid. 

The nature of these effects is best explained by an example. When 
two pieces of polished copper, each connected with the extremity of 
the wire of the multiplier, are plunged into a solution of an klkaline 
hydro-Bulphuret, if introduced at the same instant, there is no action; 
but if in succession, there is a distinct or even a violent electrical 
effect, and tiic piece of metal first introduced is negative with re- 
spect to the other. Hiis effect depends on the fonuation of a ctiat of 
sulphuret of copper on the plate first introduced, which is negative with 
respect to metallic copper. Hence the combination is, in strictness, 
one of these elements, --copper, sulphuret of coj^er, and the solution. 

In like manner, protoxide of copper is negative with respect both 
to pure copper and to the sulphuret. Hence, wherever instead of 
pure copper, tarnished (i. e. oxidated), copper is used in the foregoing 
experiment, the effect will be precistly the reverse ; and by this many 
GttriouB anomalies, in this and similar ekperimenta, are explained. 

This production of electrical currents by single and single 

fhiids occurs generally w^henever new products adhering to the me- 
tallic surfaces are produced ; and if the same products be allied 
artificially, the effects are tise same a* if iheir adhesion hod Wn 
caused by the natural action of the fiuid on the metal. The cheuuhdl 
changes produced in the fhdd by the combinations thus 

formed, ore in all cases sneh as tend to restore the demnged ecui^ 
bbritnn, hydros passing to the negative side, and oxygen to w 
positive, until me oxides are revived. 

We come next to consider the cose of two imperfhct and bttc’ iier- 
feet <Xmduetcn, as two Mda^ or cbarooal. here tile 

author takes ocoamon to advanced on high 

timrity ^ the aetive dmrdopment ttf electriefty m: w 

binations of a^ds and alkdtes, which he refom to the ^ 

* Thai of $f. i ^ 



talk with ngenta, to change of temperature, to evafKirotioa, 
and never to the mere umon of the ekmenti; and supports hie opinioti 
by severa] experiment^. 

When platinum is brought in contact with on acid, the pole toady- 
ing the acid is negative, the opposite pole positive ; and uicre versd 
when it touches an alkali; and the same is the case with rhoduim, 
iridium, and gold : and the same holds good in all cases, the efffiect 
bein^ greater as the action of the acid on the metal is greater. From 
this it follows, that when a metal is in contact with an acid or an 
alkali in one cup, and water or a neutro-saline solution in another, 
on completing me circuit, the contact of the metal with the acid or 
alkali will determine the character of the pole in contact with it ; 
and that in contact witli the other fluid will, of course, be of the op- 
posite name, and this result is confirmed by experiment. In such 
combinations the chemical changes are such as might be expected, 
oxygen and acids tending to circulate towards the negative surface, 
and hydrogen and the alkalies towards the positive. 

In combinations consisting of two perfect conductors and one fluid, 
the order in which tilie meti^ exhibit their electricities is connected 
with their oxidalnlity, the more oxidable metal being positive with 
respect to all below it. It is not, however, any inherent quality in 
the metals which determines this effect, but their fitness for chemical 
action ; for if the state of aggregation be altered, and the cohesive 
force, wliich always acts as antagonist force to chemical changes, be 
weakened, the positive energy is exalted in proportion : thus the 
amalgams of the positive met^ are positive with respect to the pure 
metals of which ^ey are amalgams. 

In general the el^txicities developed by metallic contact are too 
strong to be subverted by an opposite action of the fluids, with whioh 
both are in contact. Such, however, is sometimes the case ; and in 
aU cases the influence of the fluid is perceptible. An instance is 
given in the case of zinc and platinum, in contact with each 
and the one immersed inolk^ the other in add: the enei^ of 
electrical action will here be found veryr much greater when dbe |da- 
tinum is plunged into the acid, than in the contra^ artongement. 
And in l&A am similar cases, the general law, that the chemiciil 
chmg^ produced are such as tend to restore the equilibriuin, holds 
gPUd- 

tihe auth^ next eonsidem the accumulation of eleotrioit^^ and 
cfawnicfd ehaMe^ produces in voltaic anwgement. According to 
vi)^ the action of the pile, the metals were regarded m 
the agents* and the chemmal diai^^ aciiuig in the fluids as 
mei^resutonotessenlhdtDthedevelomnentt^ Thia 

is of oomblua^ 

tiohs in whi<h no ehesdcml dba^^ but may be regarded as 

ali^gefher dia^^ an enpew m whiahi 

wto two g^^ of potaih, in whidb 

were plun^ respectii^y sine and platim, oonnectod by the multi- 
plier, were connected by tutotances capable of conducting electricity. 
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but iu>t «ioh«)i unoxidubk mettit, 

tbu ditnnlaticm of the current was altogether destroyed. 

Since the chemical changes always tend to restore the equilibrium 
deltroyed by the contact of the metals in the fluids of a pile, it is 
evident that the relation between the fluids themselves and the sur- 
laces with which they ore in contact, will be altered by a continuance 
of the action of the pile* Hence it is easy to perceive the possibility 
of a re-action taking place, when the circuit is broken, or the dispo- 
sitioii of the parts of a pik is changed, or one or more parts of a 
compound circuit abstracted. Many curious phenomena, of which 
hith^o no explanation has been o^ered, may be explained by this 
view of the subject ; such as the secondary piles of M. Ritter ; the 
supposed polarization of electricity concluded by M. De la Rive from 
his experiments of the interposition of metallic plates in the fluids of 
a pile ; the continuance of electro^xnotive action of detached portions 
of a circuit, after the destruction of the circuit itself, in some expe- 
riments, flic. This redaction is illustrated in the paper before us by 
an experiment, in which a circuit, primarily inactive, consisting of 
six arcs of platinum in vessels flUed with solution of nitre, was made 
part of a battery, consisting of fifty pairs of plates, of a combination 

K 'narily active. After continuing the circuit some time it was 
ken, and tlie platinum arcs detached and formed into a circuit 
were found to possess independent action, contrary to that of the 
which had thus rendered them re-active. Tliis singular conse- 
quence is pursued yet further in another experiment here stated, in 
which detached portions of a battery of fifty plates, v^hich had Wn 
some time in action, were examined as separate piles, after breaking 
up the combiaation. When they had been placed confotmably in 
the originid battery, their independent action was found to bo very 
much weidc^ened by the re-action thus produced, which in this case 
opposed their natu^ efl^ect ; whereas, when placed in 

the original battery, their action, when detadhed, was fou^ exalted 
to tiiree or four times its natural intensity. 

The author next proceeds to point out some general observations 
and practical applicationa which sumest themselves on a vie w of the 
foregoing results. The chemical changes in a cimducting liquid, he 
first ^WB, take place only in the inunediate vicinity of the im- 
mersed pol^, the rest of the liqmd afiFording OEuly a tranquil passage 
to the eiectrkity. This leads him to consi&r the motions product 
in mercury when interposed in tiie circuit under an ekotrined fluid, 
wiack he regards as arising from the two electricities acting as 
tmiu^iters m ponderable matters, which amume their own peculiar 
characters when they reach their point of rest. The lecture cCfH- 
chules witli acme praii^oal suggestions as to tiie use of the mtdtipBer 
to obtain exact numerical measures of tiie elecho^dynamte relaakma 
of chimikid^ tenne applicationB of the 

reeuRa to ti%a tsstM am; ptesmation of 

on sbipt^ and the inm bmlem of steam‘^eiigiiieB. ; > 
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On the Dmordmec$ hetmen the Bun* 9 observed and coff^t^d Righi 
A^censipns, as determined at the Biackman^street Obiermtofift 
the Years 1821 and 1822 ; with Bs:perment9 to show that they did 
not originate in instrumental Derangement, Also a Description of 
the seven feet TVansit with which the Observations were procured, and 
won which the Experiments were made. By James South, Esq, 
F,R,B, Communicated June Head June 8, 1826. [PAu. 

1826, ji. 423.] 

Astronomers have generally admitted that a certain discordance 
between the observed transits of the sun and its computed rig^t ascen- 
sion takes place, and have been accustomed to refer it to instrumental 
error, arising h:om the action of the solar rays on the parts of the 
transit instrument used. 

The validity of this explanation, and the true state of the facte, are 
what the autl^r proposes to investigate in this communication. 

He commences his paper with a full description of the transit in- 
strument used in the observations, (the work of Mr. UVoughton,) and 
of which, as accurate drawings have already been exhibited to the 
Society, no account need now be given, further than to mention the 
connexion of the cones which form the axis and the tube by tension 
bars, acting in their interior by means of differential screws, and thus 
drawing the cones in forcible contact with the spherical shell, which 
forms the centre of the instrument. 

This instrument was erected in 1820, and its adjustmmits being 
made, it was subjected for two months to every species of tdai to as- 
certain their permanence, which proving satisfactory, the regular se- 
ries of observations were commenced. 

These observations are stated at length in the tables attached to 
this paper and forming part of it. The right ascensions of the mn^ 
deduced from them, ore compared with those deduced from the cewa- 
putations in the Nautical Almanac reduced to the meridian of Bliick«^ 
man-street ; and at each observation, the state of defence from, or 
exposure to the sun's rays, of the instrument is stated. This vTas 
purposely varied as much as posable, and in many instances the eon 
was purposely allowed to shine for a full hour on the brace covered 
with black cloth, to produce as great a difrerence of temperature as 
possible in them, which was estimated by an attached riiermometer, 
and in some cases amounted to 16^ Yet no appreciable error in the 
times of transit was found to arise from this severe trial, ei^eciaily 
when the means of several days' observations were tdken, whether 
the opmpittted places of the sun by the Nautical Almanac were used; 
or the coneeponding observed transitB of the pole star were t^eil 
as aero point 

But the gimeral result the whole series of observarions is, 
the sun's Q&rved rig^t aso^riotx is always in excess of his oompdted; 
This deviation goes in many cases to the extent of a wh<de second 
The tn^ aud it f^)peamfr«mi 

the tables here given to be sul^eet to periodtetd tnovease and 
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tiim« mtaimitm occurring in and and its mimmnm in 
December and January. 

But that such a result might not rest merely on the observations 
>vith one instrument, the author has collected observations made on 
cotreaponding days at the observatories of Greenwich. DubHn. and 
Paris, all which, without exception, give results very nearly agreeing 
with those of his own observations ; and he finally concludes, that as 
they cannot possibly arise from instrumental error, or error of obser- 
vation, he hoj)efi to he able ere long to prove, to the satisfaction of 
fht Society, that their cause isimp^felfection in the solar tables. 

On thit Existence of a Limit to Vc^oHzotion. By M. Faraday, F.IZ,*Si. 

Corresponding Memher of the Royal Academy of Sciences ui Paris, 

BfC. 8sc, Communicated May 26, 1826. Head June 15, 1826. 

IPhiLTransAm, 

The object of this paper is stated by its author to be, to show that 
a limit exists to the production of vapour of any tension by bodies 
placed in vacuo, or in elastic media, ben<»Lth which limit they are 
perfectly fixed. The train of argument by which this is attempted 
to be demoiastrated may be summarily stated as follows. 

Assuming it as prov^ by Dr. Wollaston, that a limit exists to the 
eartli’s atmosphere, where in consequence of its rarity its molecules 
are so distant from each other, that the repulsion of any one on the 
molecule below it is just equal to its gravity, it is clear that in this 
case die force of gravity may be regarded os setting a limit to further 
expansion; and if we could exhaust a receiver to«the degree of 
tension obtaining on the surface of the atmosphere, any further sub- 
tmetioa of air would produce no further diminution of density, but 
would merely produce a vacuum in the upper part of the receiver. 

But cold, as well as rarefaction, dimiidshes the elasticity of vapours 
or gases, and therefore if the temperature be greatly diminished, the 
limit above alluded to, where gra^Hty counteracts the elastic force, 
will be attained with a less degree of rarefaction; and if the tempe- 
rature were sufficiently low, it is evident that air of any given degree 
of density would lose its disposition to expand in a direction contrary 
to gravity. 

In the Ctuse of air, however, the cold required to render it IneiaBtic 
at any sensible density would of course be excessive. But if we con* 
aider the vapours of very fixed bodies <as silver for instance) * whose 
tension even at a white heat is insensible, it is almost certain that 
the ordinary temperature of the atmosphere is, with respect to that 
capvdide of maintaiuuig it at a sensible tension, such a degree of 
cold aa would efectually bring it under the command of gravity. 
Supposing^ then silver to cool from fusion, that moment when these 
forces became equal, would be the one in wldch vapour could^exiifiS 
oAove the siJver ; and at every lower temperature the metd v/odd 
be perfectly fixed; But the author regards it as prolHible that this 
equilibrium at ordinary temperatures may take place with bodies 



much marc volatile than silver, and states an expeisiiiiieiit made nitb 
ruercury in tlie winter of 1824-25, where no action on gold^lesf* 
suspended over it, however near, took place, from which he con- 
cludes the mercury then to have been peifectly fiaed; and other ex- 
periments on mercury and on sulphuiic acid by Sir H. Davy and 
Signor Bellani are adduced in support of ^ same view. 

But there is another force, that of homogeneous attraction, which 
the author regards as suificient to overcome a certain degree of vapo- 
rous elasticity ; and he iUustrates the mode of action of this force by 
an experiment on the slow crystallization of camphor, and by that of 
other substances from vapour in the process of sublimation ; and by 
analogous phenomena in the cryst^zation of salts from aqueous 
solutions. 

Oft Ekctriful and Magnetic Rotations, By Charles Babbage, Esq, 

F,R:S, 3(C, 8fC. Communicated May 29, 1826. Read June 15, 1826. 

[Phil, Trans, 1826, p, 494.] 

The author first recapitulates* the manner in wliich he conceives 
time to influence the results of tlie magnetic phenomena observed by 
M. Arago. and which need not here be repeated, being in subsUmoe 
that i^ven in a paper on tlie subject, in the Transactions of last year, 
stated in a more geometrical form. As the reasoning in this argu- 
ment requires only tliat an attractive or repulsive force should be 
communicated from one body to another in a finite time, it occurred 
to him that electricity might be substituted for magnetism, and that 
rotations analogous to those observed by M. Arago might be pro- 
duced by the use of electrified instead of magnetic bodies. He 
accordingly suspended by a fine silk thread a thin brass bar with 
circular ends over a disc of glass ; and the bar being electrified by 
contact with excited sealing-wax, the glass was made to revolve 
slowly, when the bar was observed to be dragged round in the same 
directL(m. llie effect was decided ; and all proper precautions were 
taken to avoid disturbing causes, such as currents of air, twist of the 
silk, 6ic. The effect was greatest with a slow velocity of rotation, 
about five turns in a minute. On substituting a stick of excited 
sealing-wax for the brass bar, the same effect was produced; but 
when the rotation of the plate was rapid, the stick remained nearly 
immoveable. The same effect was produced when the glass plate 
was covered with plates of copjier, lead, or other metals cemented 
to it 

A proper appamtim being constructed for the purpose of further 
experiments, an excited electrophorus was made to revolve tmder a 
fiat needle of thin brass with circular ends, with various degrees of 
nq>idity . the motians of the needlea were irregular and cora^icated, 
but appear to ^enuthor capable of explanation, as well as the others 
on tixe same principle,*r-t^t efootiricity excited by induction is not iok 
stantly destroyed by removing the inducing body. 



The great velocity with which electricity travels in conducting 
bodies Imving been as an objection to ^is explanation, the 

author combats this objection, on the ground that sm^ difTerenoes 
of electricity ought (from analog with a tluid similarly circum- 
stanced, ) to be equalieed more slowly than great ones ; and more- 
over, that by the disposition of the apparatus, extremely weak forces 
being made to act constantly and for a long time, ought to produce 
an effect much superior to tibat arising the transient action of 
each jmrt. 

The author next proceeds to examine the action of screens inter- 
posed ; and having first satisfied himself by direct experiments with 
unelectrified metallic plates and needles, that currents of air driven 
through a screen of muslin produced no sensible effects, he placed 
a screen of coarse gauze between an electrified sealing-wax needle 
and a revolving pewter plate, and to his surprise found a tendency to 
motion in the needle, opposite to that of the plate ; and though not 
always produced, nor always to the some extent, this effect occurred 
in seventeen out of twenty trials. 

The author then looked out for some method of increasing the in- 
equality of distribution of electricity on the metallic plate ; he there- 
fore placed on the revolving apparatus, just under the metal plate, a 
vepr small lighted lamp. Several experiments made with this dispo- 
sition of the apparatus are related, without leading to any conclusion 
as to the action exerted on the needle ; and the author then proceeds 
to consider what extraneous causes could have acted to produce the 
small retrograde motions observed. First, such causei^ are enume- 
rated as currents of air in the room, in the box conttdnmg the appa- 
ratus ; currents driven through the screen by rotation ; currents of 
heated air from tiic lamp ; vibrations from the mechanism producing 
the motion ; torsion of the wire suspending, or electricity of the bridge 
carrying, the needle ; and flexure of the wax. 

Before relating the experiments made to elucidate each of these 
disturbing causes, however, he proceeds to relate other experiments, 
confirmatory of the fact of the retrograde motion, and of the influence 
of the heat in producing it ; after which, he describes a great variety 
of experiments, made for tlie puqxjse of trying the effect of the pre- 
sence or absence of the disturbing causes; and concludes that none 
of them, singly or combined, are adequate to produce the phenomena 
observed. 

He then proceeds to state what appears to him to be their true 
explanation, on the principles adopted respecting the non-instanta- 
acous communication of electricity ; or at least to show that they are 
not repugnant to those principles ; or that, moreover, those principles 
may in certra cases give rise to a retrograde motion, or to no mo- 
tion at all, or a direct one, according to the disposition of the appa- 
ratus ; and that very trifling apparent differences in the latter m|N^ 
may give rise to all the vancUes of the phenomena, 
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Case of a Lady born blind, who receitwd Sight at an advanced Age. by 
the Formation of an artificial Pupil. By James Wardrop, Esg. 
FJl.S. Edinb. Surgeon Extraordinary to the King, iS*r, Communi- 
cated by the I *residen t . Head J uue 15,1828. \^PhiL Trans . 1 8 *2 (» , 
Fart 111. p. 529.] 

'Hie lady, the subject of this communication, shortly after her birth, 
was perceived to be blind by a peculiar groping manner, and an ope- 
ration was therefore, at six months of her age, performed on both her 
eyes ; in consequence of wliich, she lost the whole globe of one, and 
the puiiil of the other became closed. Her blindness, up to tlie forty- 
fiixth year of her age, whs so complete, tliiit she could barely distin- 
guish in Btinshine, or in brightest moonlight, which w^ay the light 
came, Tliis, however, being suiiicient to indicate a sound state of 
the ner\^e. three operations were successively performed on her eye 
by the author, for rimoving a portion of the closed iris. Ihcy w e re 
attended with hut very slight inflammation, and proved successful in 
imparting vision. A journal of her ])rogress in the art of seeing, and 
of her sensations, as expressed in her own words, from the first to 
the forty -second day after the last opemtion, is given in the ]ia})er 
before us. She apjjears, up to that period, to have acquired but very 
imperfectly, if at all, the power of dina-ting her eye to any given 
object ; catching it only by repeated trials, and as it were searching 
for it ; nor was she at that time yet capable of rightly appreciating 
the disbinces of objects. Colours, however, forms, and relative situ- 
ations, in angular positions, were distinguished much earlier; the 
former immediately, the latter after very short practice. She ap- 
peared equally delighted and bewildered by her new sense ; pleased 
with gay colours and sparivling objects, but most profoundly and per- 
manently affected by the grand features of nature, — tlie clear blue 
sky, the fields and trees. 

The author regards this case as instructive in many points, espe- 
cially in a physiological one, us showing the possibility of jiresennng 
nervous sensibility unimpaired, during so very long a period of com- 
plete inaction. 

On tlie progressive Compression of Water by high Degrees of Force, 
with some 7rifl/.v of its Effects on other Fluuh, By J. Perkins. 
Communicated byW. H . Wollaston, M. D. K. PJi,S. ^fay 25 . Head 
June 15, 1826. IPhih JVnm. 1826, Part III. p. 541.] 

Mr, Perkins first describes the machine which he employed in his 
experiments. It consisted of a cylinder of gun-metal, 34 inches long 
and 13^ external diameter, having an internal cavity 29 inches long 
and 1| inch diameter ; into the upper part of which is screwed a 
steel pump, 8^ inches long and I J inch external diameter, and ^Vths 
extenially. I'he pump has a valve opening inwards at its lower ex- 
tremity, and a conical eulargcineut at tlie top, and the piston is ren- 
dered water-tight vvithout stuffing. A lever ajiparatus is properly 

VOL. II. V 
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annexed^ for the purpose of measuriog pressure ; aad ia so adjusted# 
that the number of pounds pressing on its piston mdicates directly 
the number of atmospheres used for compression* The author next 
describes the piezometer which he employed in measuring the com- 
pression valve, consisting of a tube of water inserted in quicksilver, 
the contracted part of which tube contained a small steel disk, hav- 
ing a hair spring attached to it to keep it in its j>osition when pressed 
up. The piezometer, properly arranged, was tlien placed in the re- 
ceiver of tlie compressor, filled with water at 50°, the pump screwed 
into its place ; and as soon os tlie intended pressure had been effected, 
the piezometer was examined, and the indicating spring was always 
found more or less raised in the tube, according to the power em- 
ployed. Mr. Perkins states that water, under a pressure of 2000 
atmospheres, compressed in a tul>e eight inches long, was diminished 
one twelfth of its length ; and has annexed to his paper a table, show- 
ing in inches and parts the compression of a columii of 190 inches of 
water, corresponding to every !0 atmospheres to 1000 indusive* 

The author found that acetic acid crystallized under a pressure of 
1100 atmospheres; that under a pressure of 600 atmospheres watw 
took up its volume (?) of air, none of which was again given out on 
removing the pressure; that air, under a pressure of 1200 atmo- 
spheres, became a limpid liquid (permanent ?) ; and that carburetted 
hydrogen was entirely liquefied under the same pressure. 

On the Figure of the Earth. By Biddell Airy, M.A. Fellow 

of Trinity College, Cambridge. Communicated 5^ J, F. W. Herschel, 
Esg. Sec.R.S. Head June 15, 1826. IPhil, Trans. 1826, Part III. 
p. 548.] 

Account of Experiments made with an Invariable Pendulum at the 
Royal Observatory at Greenwich, and at Port Bowen, on the eaetem 
side of Prince Regent* s Inlet. By Lieutenant Henry Foster, R.N. 
F.R.S. Head April 6, 1826. [PM. IVons. 1826, Fart IV. 1.] 

The author, in the prefatory introduction to tliis paper, states first 
of all his own previous experiments made by Captain Hall and him- 
self, on the South American station ; he then describes minutely ^ 
nature of the experiments contained in this communication ; tlie in- 
strttments employed ; the precantiona used ; and the metliod pursued 
in calculating their results. The experiments comprise three distinct 
aeries. The first made at the Royal Observatory at Greenwich, be- 
fore his depo^re with Captain Parry fca* the North Western Expe- 
dition, in which it will suffice to rematk, that all the adjustments 
and precautions recommended by Captain Kater in his paper of 181 d 
were strictly adhered to. In addition to which, observations were 
made, not only of the disappearances of one pendulum behind the 
other, but also of its reappearances, as recommended by Captiuh . 
Sabine ; methods which, he observes, as ffir as the deduction of the 
acceli^mtion of the pendulum when compared at different stations 
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in concerned, give results perfectly identical, aa he shows by actual 
comparison of his own final numbers. 

The second series of experiments were made at Port Bowen, where 
the ships of the North Western Expedition wintered from 1 824 to 1 825. 
The observatory was erected near the harbour, 100 feet above the sea, 
on secondary limestone, on a hard frozen soil, and the locality is very 
minutely described. The apartment in which the observations were 
conduct^ was thickly lined with feaxnaught cloth. At first it was 
attempted to warm it by a stove ; but the fiuctuations of temperature 
so produced proved too great, and the stove was therefore removed 
outside, and the observatory wanned by the smoke-pipe ; while the 
whole apparatus was fenced from draughts of air and sudden change 
of temperature by a large envelope of fearnaught lined with racoon 
skins. These precautions proved so effectual, that the total change 
of temperature during the observation was seldom more than 3”, and 
frequently not 1°, from 50®; wliile by a Six's self-registering ther- 
mometer, the mean range of temperature, in 24 hours, to which the 
pendulum was exposed, was only 8®, and the extreme 12®; wliile 
that of the atmosphere varied from 23® to 47® irregularly. 

During the whole of these observations, every precaution was used 
to secure and examine the stability of tlie whole apparatus, and that 
with perfect success. 'Fhe time was determined by transits of the 
sun, Arcturus, and a Lyr®. The clock was one belonging to the 
Royal Society, fitted with a gridiron pendulum, susjiended on knife 
edges. The transit instrument was of 30 inches focus and 2 inches 
aperture, cemented by plaster of Paris to a large stone placed on a 
cask full of sand. 

A second distinct series of observations, under very favourable 
circumstances of weather, was made in July, the results of which 
differ only one tenth of a vibration in 24 hours from those in June ; 
and a mean of both, according to the number of factors in each se- 
ries, gives the number of vibrations for Port Bowen. 

The third experiment was made at Greenwich, on the return of the 
Expedition in November, 1825. The number of vibrations in 24 
hours derived from it, differed 0*24 of a vibration from that con- 
cluded from the first experiment, and this difference was maintained 
cm repetition. The au^or attributes this to wear of the knife edges, 
a fine line of metal bein^ visible on the agate planes supporting them. 
Supposing this wear umform, the author takes the mean of the two 
determinations to compare with that at Port Bowen, 

He concludes his introduction by a justly merited acknowledge- 
ment of the efiicient cooperation afforded by the commander of the 
fhrmj^out the whole of these researches. 

The remainder of this communication conaiatB of an ample and 
fllty minute and regular detail of the series pf observations. They 
commence with the first experiments at Greenwich, which continued 
from the 20th to the 25th of April, 1824. The time here has been 
deduced by comparison of the pendulum clock with that of the transit 
room of the Observatory. A tkble is given of these comparisons, regu-^ 
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larly made before and after each observation of coincidences, and is 
followed by a table of the detluced rates of the former clock. 

Tables are next given of the observed coincidences, noting the 
times of the disappearance and reappearance, and their mean for each 
of ten coincidences, the arcs of vibration, the mean arc, the intervals 
in seconds, and the connections for the arcs of vibration ; and summed 
up at the end of each observation, so m to give the mean intervals ; 
the number of vibnitions in ‘24 hours, as observed and as corrected 
for the arc; the state of tlie barometer and therniometers is also 
given at the beginning and end of each ob8en^atit)n, which were con- 
tinued twice a day to the 25th, The W’holc of the observations are 
then summed up in one table, tand these are then reduced for the 
rate of the clock, and presented together in a table of results ; after 
taking the mean of which, the j>roper corrections for buoyancy and 
elevation above the level of the sea are itj)p]ied to tlie result. 

^i'he same system of registering is followed in the experiments at 
Port Bowen ; only that here the observations of the transits by which 
the fate of the clock is (letetmiue<l are prefixed, and the? hygrometric 
state of the atmosphere is also quoted in each observation of coinci- 
dences. llie observations of coincidences set down in the first series 
extend from »ftuie 14th to June 23rd, and were repeated four times a 
day. 'i'he rates of the clock, as deduced se])JirateIy from tlie sun and 
stars, are tabulated, and the results se})arately computed for each. 
In each coincidence, the number of transit observations on which the 
time dcj)ends, multiplied by the interval in days between them, is re- 
garded ns a factor, and the sum of these factors is taken to express 
tlie weight of the mean determination. The mean*of these determi- 
nations, according to their weight, is then taken, and the corrections 
applied as usual for buoyancy, and for geological and local situation. 

The second scries at Port Bowen extends from July 6 to July 10 ; 
but the arrangement of the observations being in all respects similar 
to that just stated, need not be repeated. 

The third experiment at Greenwich is stated in a manner precisely 
similar to the first, and continued four days, each of ten coincidences 
being observed twice a day. 

The genend results may be summed up as follows ; — 

At Greenwich, the number of vibrations per rfiVm, all corrections 
made, = 8G159‘368; at Port Bowen, = 86230T72. 

The latitude of Greenwich is well known, llie observations for 
that of Port Bowen ore not given here, but that element is asfeumed 
from obsemitions stated in the Appendix to Captain Parry's third 
voyage. 

Computing on it, the author d)tains an elHpticity of tt«<i 
an equatorial pendulum of 39*009805 inches. These aw by the 
method of disappearances, the difference between these and tibe re- 
sults obtained by reaiipearances is insensible. 
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ObBervatiom on the diurnal Variation of the Magnetic Needle^ at the 
Whale Fish Islands, Davis's Strait. By Lieutenant Henry Foster, 
R.N. F.M.S. Read April 13, 1826, IPhil. Trans, 1826. Part IV. 
p. 71.] 

Magnetical Observations at Port Bowen, S(C, A.D. 1824-25, compre- 
hending Observations on the diurnal Variation and diurnal Intensity 
of the Horizontal Needle ; also on the Dip of the Magmtlc Needle 
at Woolmch, and at different Stations, within the arctic Circle. By 
Captain W. E. Parry, R.N, F.R,S, a7id Lieutenant Henry Foster, 
R.N. F.R.S. Read April 13, 1826. {Phil Trans, 1826, Part IV. 
p. 73.] 

*/ 

Absh'avt of the daily Variation of the Magnetic Needle No. 2. By 
Limfemnt Henry Foster, R,N. F.R.S. Read April 13, 1826, 
[iViiV. Titans. 1826, Part IV. p, 118.] 

Observations for determining the Dip of the Magnetic Needle. By 
Captain W. E. Parry, R.N. F.R.S, and Lieut€na7U Henry Foster, 
R,N, F.R,S. Read April 13, 1826. [Phil Trans. 1826, Part IV. 

p. 126.] 

Obsenmtiom on the diurnal Changes in the Position of the Horizontal 
Needle, under a reduced directive Power, at Port Bowen, 1825. By 
Lieutenant Henry Foster, R.N. F.R.S, Communicated January 

12. 1826. Head April 13, 1826. {Phil 'Prans, 1826, Part IV. 
p. 129.] 

A Comparison of the diurnal Changes of Intensity in the Dipping and 
Horizontal Needles, at Port Bowen, By Lieutenant Henry Foster, 
R.N. F.R.S. Communicated February 25, 1826. Read April 13, 
1826. {Phil Trails. 1826, Part IV. p. 177.] 

Account of the Rejietition of Mr, Christie’s Experiments on the Mag^ 
netic Properties imparted to an Iron Plate by Rotation, at Port 
Bow&n, in May and June, 1825. By Lieutenant Henry Foster, R.N, 
F.R.S. ; together with Mr. Christie’s Remarks thereon. Read April 

13, 1826. {PhU. Trans. 1826, Part IV. p. 188.] 

^ In these communicationB arc recorded all the magnetic observa- 
tions made by Lieutenant Foster, alone or in conjunction with Cap- 
tain Parry and the other officers of the North Weetem Expedition, in 
the years 1824 and 1825 ; and tliey embrace a variety of points of 
prominent interest in tlie theory of magnetism. They arc digested 
under separate heads, according as they refer to one or other of tbo 
following points : — 

J. The variation, and its daily and hourly change. 

2. The dip, and the changes observed in it. 



3. The intensity of the eartl/e magiie^c force, ae eetixoated in a 
hoiizontal plane, and that of the dipping-needle, a» reforred to its 
natural direction. 

The variation of the magnetic needle h the deviation of the di- 
rection in which it rests from tiie astronomical meridian, or the angle 
between the planes of the magnetic and astronomical meridians. 
This angle has long been known to be in a constant state of change, 
and its alterations have been observed not only from year to year, 
but from day to day. It has been ascertained that, independent of 
Uie gradually progressive change by which the magnetic meridian 
shifts its direction through large arcs in long times, a daily oscillation 
takes place, which, in these magnetic latitudes, is of small amount, 
and can only be rendered prominent by neutralising the principal 
part of the earth’s directive power, according to a method proposed 
and practised by Mr. Barlow. In the high magnetic latitudes visited 
by the Expedition, however, the horizontal directive force of the 
earth is naturally so much weakened by the effect of the dip, as to 
allow these oscillations to be observed with great distinctness, with- 
out artiheial aid, by merely suspending the needle by a silk fibre. 
By this mode of observing, Captain Parry and Lieutenant Foster 
have found the diurnal change of variation to be seldom less than 
one degree, and sometimes to have amounted to five or even seven 
degrees; with this remarkable addition, that the changes in its 
amount appeared to them to have obvious reference to the position 
of the sun and, less distinctly, to that of the moon. They decline, 
however, entering into any investigation of the laws of the influence 
of these bodies, leaving them profeseedly to thos^ who are theoreti- 
cally conversant with tiiese subjects. 

In casting our eyes down the table of variations, in which arc 
registered, hourly and frequently half-hourly, from the beginning of 
December, 1824, to the end of May, 1825, positions assumed by 
two needles (whose constructions, &c. are minutely described), — -it is 
impossible not to be struck with unsteadiness of the needles. 
They appear to have been in a perpetual state of fluctuation, ad- 
vancing or receding alternately and by impulses, and in some in- 
stances passing their mean positions from side to side as often as nine 
times in the twenty-four hours. This irregular fluctuation is one of 
the most remarkable features of this class of the observations. 

By an abstract of this table, in which ^ portions of the sun and 
moon, the state of tlie weather, the aurora borealis, &c. are recorded, 
it appears that the influence of the sun in moreosing the diurnal oscil- 
lation is much more marked than that of the moon ; and that, oon- 
trary to received opinion, the aurora borealis seemed to have had no 
influence, llie r^ular increase of the amplitude of the ^umal 
oscUktioiis widi the advance of the sun to the north is very striking, 
and not to be mistaken, 

A series of observations on the horizontal position of the needle 
under a directive force, reduced by Mr. Barlow's method, by Lfeut. 
Foster, forms the subject of ^o^cr part of this eommtmie^ioti. 



In the course of these observations, the Huctuating state ol the di- 
rective energy was frequently rendered remarkably obvious, and in 
one instance not only daily and hourly, but even momentary oscil* 
lations were perceived. This observation induced Lieut. Foster to 
examine the intensity of the magnetism during tliose oscillations, in 
which a corresponding fluctuation was detected, and that so rapid, 
as to compensate itself during the time of the needle jierforming 60 
vibrations, though its effects were very sensible in intervals of only 
ten. Accordingly, he was induced to refer this fluctuation in position 
to a fluctuation in intensity as its cause. 

The next branch of this inquiry is directed to tlie dip of the needle 
at the various stations visited by tlie Expedition, and especially at 
Port Bowen ; when the mean dip found, by a series of observa- 
tions, extending from November 1 to June 27, to be 88° T 23'^ 

The intensities came next under consideration, llie relative in- 
tensities at the di^erent stations are first deduced by vibrating va- 
rious dipping-needles in the plane of the magnetic meridian. This 
gives the actual, or, as it may be termed, the natural intensity of the 
earth’s directive force, unreduced by the eJBrect of the dip. But be- 
sides this, Lieutenant Foster has instituted a separate series of ex- 
periments at Port Bowen, in which the same needle, being alternately 
suspended as a dipping and a horizontal needle, its times of vibration 
under both circumstances were observed ; and from these observa- 
tions the author thinks himself entitled to conclude that the changes 
actually observed in the apparent intensity of the horizontal directive 
force, are not due to any real and general change in the total mag- 
netism of the earth, but arise only from a minute change in the dip 
itself. He observes that, without entering into minute calculations 
on the subject, he beeves it will be found that if the magnetic pole 
of the ear^ he supposed to describe a small circle about its mean 
position, of about 2' or in radius, it will reconcile to a conside- 
rable degree of precision neazly all the observations of the daily vari- 
ations, both in direction and intensity of the horizontal magnetism, 
both in Europe and in the arctic circle. 

These communications are terminated by an account of the repe- 
tition of Mr, Christie’s experiments on the magnetic properties com- 
munueated to iron plates by rotation, and with a paper of remarks 
thereon by Mr. C/hristie himself. The observations are given in an 
nbstmeted form, but accompanied with a statement of &em in full 
detsiL In the course of these observations the phenomena observed 
by Mr. Christie on a minute scale, were here, by reason of the ad- 
vantageous gecj^ftt^lttcal situation of Fort Bowen, so strikingly deve- 
loped as to e&cite the greatest interest in all who witness^ them. 
A perfect ootrespondeim the direction of the de- 

viant due to rotaitiont iMi obeerved and as predicted by Mr. Christie; 
and a numerical agreement in the results, us great as any expectation 
eould warrant, obtained. 

The whbie ef these results, Mr. Gkrietie observes, prove that the 
ffeeamena due to rotation are not merely of theoreticid but of prac- 
tical importance, as connected with the problem of correcting tlm 
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deviation of tke compass on ship-boaard by an iron plate ; for shonld 
circumstances require the removal and replacement of the compen« 
sating plate in high northern latittides, its magnetism might be so 
altcr^ by the effect of rotation as materially to injure its compen- 
sating property. The means of avoiding this disagreeable conse- 
quence are pointed out. 

Ohsfrvalions to determine the Amount of Atmospherical Befraction at 
Port Bowen in the Years 1824-25. By Captain W. E. Pany, R.N. 
FJt.S, ; Lieutenant Henry Foster, R.N. F,R.S. ; and Lieutenant 
J. C. lloas, R.N* F.L.S. Head June 15, 1826. [Phil. Trans. 
1826, Part IV. p. 206.] 

■s 

Hie author commences by observing, that on attempting the va- 
rious methods proposed by astronomers for ascertaining by actual 
observation the amount of atmospherical refraction at low altitudes, 
tiiey all proved impracticable at Port Bowen, by reason of the in- 
tense cold, which rendered it impossible to use the rej>eating circle 
or other similar instruments. The method therefore proposed by 
Lieutenant Foster, and modifted by Captain Parry, which was found 
successful, was, to place a iKiard edgeways and truly horizontal on 
that part of the high land behind which a given star set, and observe 
the moments of its disappearance. Then, determining at leisure the x 
zenith distance of the upper edge of the board on the return of the 
sun, and in weather better fitted for delicate observations, the stars 
fixed on were a Aquilee and Arcturus ; and the paper before us gives 
a detailed account of a series of observations of th^ moments of dis- 
appearance of Ijoth these stars, and also of the zenkh distances of 
the boards employed by the several observers enumerated in the title. 
In some cases also, the reappearance of the star below the board was 
observed, thus giving an observation at another altitude, and the an- 
gular breadth of the board was afterwards measured by a micrometer 
from the station of observation. "" 

Description of a Permssion Shell, to he fired horizontally from a com- 
mon Gun. By Lieutenant Colonel Miller, late of the Rifle Brigade, 
and now unattached. Communicated by R. I. Murchison, Esq. F.R.S. 
Read November 16 and 23, 1826. [Phil. Trans. 1827, p* I J 

In this paper, the author first considers tlie theory of rifies, with 
which the subject of it is intimately connected ; and regarding it as 
an admitted principle, that irregularities in the flight of shot arise 
from irregularities either in their nUrhets or substance, shows how 
tlie rotatory motion of a rifie ball, by presenting every part unifbi^y 
to the action of the resisting medium, obviates the efiPect of ttese 
irregularities* The spiral or rotatory motion of tlie ball in rifies, is 
generally supposed to arise wholly from the re-acti(0n of the ^grooves 
in the barrel, or from the indentations made by them in the surface 
of the ball; but the autlior, taking into oonsideratton the powerful 
action of the air on projectiles, is led to cqiiclude that the rotation 
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of a grooved ball may be sustained during its flight, of even pro- 
duced originally by the reaiatance of the air acting on tlie inclined 
planes formed by the grooves, on the same principle as the rotation 
of the sails of a windmill. These considerations led the author to 
conc,eive the possibility of giving the spiral motion to grooved shot 
fired from a plain barrel ; an idea which, he remarks, seems to have 
also occurred to Mr. Robins, who left, however, no clue to enable us 
to discover the nature of his plan. He accordingly commenced a 
series of experiments for the pur|>ose, and, abandoning all idea of 
success with spherical shot, adopted the cylindrical form. His first 
trials were made in the summer of 1821. Hemispherical ends were 
adapted to cylindrical shot, but abandoned, it being found desirable 
so to dispt)se the weight as to give greatest possible lengtli to 
the shot; grooves of various dimensions were tried, and were found 
not to answer when narrow, but required to be wide enough to allow 
their sides to be exposed, from one end to the other, to a current of 
air blowing straight between them* 

In 1822, some further experiments were made at Woolwich, with 
grooved leaden shot fired from musket barrels, and with wooden shot 
from a fil-iuch howitzer, in which the shot, being received on tar- 
gets, or in bunks of earth, were in numerous instances found to have 
flown in the manner expected, ». e. point foremost. Similar trials 
with grooved leaden bullets firom a plain barrel, were made in 1 828, 
to the extent of several hundreds ; and the bolls, when well made, 
were always found to fly end foremost. Large wooden grooved shot 
were also fired from a 24 -pounder, at Kinsalc Fort, and on some oc- 
casions by night with lighted fusees in their sides, by which con- 
trivance it was distinctly seen that the spiral motion was acquired 
and maintained steadily throughout their flight. 

Having thus proved the possibility of communicating the spiral 
motion to a grooved shot from a plain barrel, it next occurred to the 
author, that a shell so constructed, and flying always with one end 
foremost, might be made to exjdode by percussion. This he accom- 
plished by forming his shell into a cylinder terminated by a conical 
apex, in which is formed a vent communicating with the cavity of 
the shell. This vent is plugged with an iron peg, under which is 
placed a pellet of percussion powder, and which, on the point of the 
cone striking a hard substance, is driven in and ignites the percussion 
powder, which immediately communicates with the bursting charge. 

Several sheila of this construction were fired against Klnsale Port 
fipcrni a 24 -pounder, and exploded on striking it; and the author goes 
on to describe a great variety of trials with iron shells of different 
sizes, and fired under diffferent circumstances, both at Kinsale C^astle 
and Leith Fort, in all Of which a considerable amount of success was 
obtained, and in some cases the explosions of the shells took place 
on striking at 800, 850, and even 1200 yards. 

Further experiment were tried at Woolwich in 1826, on the hull 
of a 28*gun ship, during three successive da^. Out of thirty-onc 
riieMs fired at her, at various ranges from 830 to 450 yards, eleven 
eicpbded on striking; one of which tOuk effect on the mainmast and 
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vet it on fire, and the mt did jociore than usual execution in the huU of 
the vessel. Others were fired against a bank and target at 800 yards, 
and when dug out were found, in several instances, point forevaost. 

The author concludes this papar with some observations on the 
theory of such shells, and with remarks on their proper shape and 
propc^ons, and the practical purposes to whkk they may be appli- 
cable. 


On the reiatwe Pothers of imthwt metallic S^hstancee as Cm^ctars of 

£lectricUy. By Mr» Willtam Snow Harris, of Flymeuth, jSfw^eon. 

Ccmmunieated by J. Knowles, Esq. F.R.8. November 14, 1826. 

Head December 14, 1826. [Pfit7. IVans. 1827, p. 18.] 

The principle on which the author proposes to found a numerical 
estimate of conductmg powers of metallic bodies, is, that these 
powers are in some inverse ratio of the heat evcdved during the pas* 
sape of an electric charge through them ; and his mode of applying 
this principle to practice, consisted in the inclosure of wires of the 
different metallic bodies to be examined, in a given volume of air 
contained in a glass vessel, and pressing on a column of coloured 
liquid in a tube of small diameter communicating freely with it. 
The heat developed in the wire by the discharge of a battery of 
given surface charged to a given tension, being communicated to the 
air in the globe, expands it, and raises the liquid in the tube through 
a space, which, being read off on an attached scale, becomes a mea- 
sure of the heat. 

After describing the precautions used to insure results comparable 
with each other (such as those employed for fibtaining an equal 
electric discharge in each experiment from a battery of 25 square 
feet of coated suiface„ the drawing of all the wires through the same 
holes to secure this exact equahty of diameter, &c.), he proceeds to 
state the results of an extensive series of experiments. The tim^e 
metals tried were copper, silver, gold, zinc, platinum, iron, tin, 
lead; and the heats evolved firom eush were found to be in the order 
in which they are here set down, from copper being the least, 
and from lead greatest, of all the sshstances tiM, being in the pro- 
portion of 6 to 72, or 1 to 12^ llie following are the principal con* 
duaions to which his experiments have led hm. 

The conducting powers of silver and ccq^^er are alike, also those 
of iron and plarinum, and those of rinc and btass. That of lead and 
tin, he states as being xn the ratioof 2 ; I, bang an obvious hmmm 
of the rario, and the same he d>serves of zinc and gold. Gold to 
ci^jper, hn stdet as 2 : 3 ; zinc to cc^er or silver, a» I : B ; ptatinum 
or iron to copper or silver, as 1 tm to copper or sttvsr, as 1 :6i 
and lead to . copper or silxe^^ 

The oonduoting powers of metals wlum aUo^ are vaiiciiabF «£» 
fecled. Thiis^ Ihe conduotit^ power of gold and o(^^, or^d and 
diver, when aUajireatogeliicr; is worse 

lately, and the difEersnoe increases with the quantky of the metal tff 
inferior conductiBg power present. On the other band, alloys of 
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Hopper ftnd lilver, in all proportiona, have the same conducting potreni 
with each of those metals separately ; while in alloys of tin and lead, 
the heat evolved is a mean of that of ^ heats evolved from ea^ 
metal separately, taking into account the relative weights of each 
metal present m the alloy. 

He observes, further, that very small qaandlies of alloy influence 
materially the conducting power. 11ms he found that wires, drawn 
from foreign gold coins, reputed to be very pure, conducted much 
worse than when drawn from the same gold refined. 

The substitutioa of a flattened for a cylindrical wire, or the sepa- 
ration of the latter into four smaller wires, were found to have no 
influence on the quantities of heat developed. 

On the Expediency of aauxgtdng Specific Namee to all such Functions 
of simple Elements as represent definite physical Properties ; with 
the Suygestion of a new Term tit Mechanics ; illustrated by an In~ 
vestigaiion of the Machine moved by recoil, and also by some OA- 
servations on ike Steam Engine, By Davies Gilbert, Esq, M,P. 
V,P,UE, 8tc. Read January 25, 1827. [PAiV. Titans, 1827, 25,] 

The author commences this paper by stating the necessity cl dk- 
tinguishin^ by separate appellations all such functions as measiu*e 
the intensity of physical properties, which he considers rendered 
viotts by a reference to the controversy respecting motion. The 
Buli^ct of this controversy, he observes, was the measure of mothm 
itself, it being contended on one hand that the motion of a body is 
always proportional to its weight multiplied by its velocity ; riik 
<^iiiton being supported by reference to the prcqierties of the com- 
mon centre of gravity of systems. &c.; while on the other hand the 
affections ci elastic bodies in coUiskm, and the general law of the 
conservakkm of living or active forces, were adduced in support of 
the latter measure. No sooner, however, were the terms ** momen- 
turn*’ aJcid impetus" introduced into the science of mechanics, than 
the opinHms of the contending parties were reconciled by the re- 
moval of every ground of chspute. 

In the Bakerian lecture on the force of percussion, read to this 
Society in 1606, he observes, it is remarked, that neither impetus 
nor momentum are umially correct measures of the effecrive aetkm 
of nmoinaeSi Thecriterion of this is the force exerted, multiplieii hy 
the ifiaoe through whidh it acta, and rids measure numerically ex- 
press has been denominated dott by Mr* Watt ; and riie raising 
ol one pound one foot high has been by hiin made the dynamic unit; 
according to whufo esrimate^ the duty performed by cue bushel of 
eoab, of 64 pounds, has been found to vary fieom 30 tx> 50 mihions 
of such units, aceording to the nature of engine, and the mode 
of combustiom To the meiuiiu'e or foncrion^^ by tlie force 

aj^phed, mulri|died by the i^paoe through whi^ it acts, the anrimr; 
however, prop^ to give the name sfikkney, reteming the word dsuy 
for a similar fon<^ 0 ny fodi(m of the woric performed; and by e 



oomparison of the»e two functions, vk. the etHcieucy expended on, 
HUd the duty performed by, any machine, an exact measure of its 
iatrinsic work will be obtained. 

llie author then proceeds to instance the utility of this new term 
in investigating the mechanical value of tlie recoil-engine ; and by an 
sdgebraic process, taking every thing most favourable to the en^ie, 
arrives at the conclusion that the duty cannot, even in the best state 
of its action, materially exceed half the efficiency, and that in con- 
sequence it can never be used with advantage, the water-wheel and 
tile pressure- engine offering much greater duties ; while the wheel 
possesses the advantage of preserving a uniformity of efficiency during 
its whole action, which is not the case with the recoil- engine. And 
these considerations lead him to remark on the impossibility of car- 
rjdng into effect a plan proposed by some eminent engineers for ap- 
plying steam on a prmci})le of recoil. 

To estimate tlie efficiency of steam acting uniformly with its en- 
tire force, the author assumes from experience that a bushel of coals 
can convert into steam 14 cubic feet of water, occupying 1330 times 
that space in the state of steam, and therefore lifting an atmosphere 
incumbent on the surface of the water uniformly to 1330 times its 
depth; thus giving an efficiency of about 39 millions of pounds, 
raised one foot high. From this he concludes (all deductions made), 
30 millions would probably be the utmost attainable limit of duty, 
but for two expedients ; Ist, causing the steam to act expansively, 
after exerting its whole force through a certain part of the cylinder; 
Sndly, raising its temperature, by an increased expense of fuel, much 
above 212*^. . 

Both these means are considered, and occasion is taken to compare 
tlie efficacy of the methods invented by Messrs. Watt and Homblower 
for the former purpose, the preference in point of simplicity and ad- 
vantage being pven however to the former. With regard to the 
latter, it is concluded that in certain cases, advantage is really gained 
by the use of strong steam. TJie author then alludes, with appro- 
bation, to a method recently attempted, where a small quantity of 
water is forced at each stroke into a minute boiler ; presenting, how- 
ever, a very large surface, in proportion to its capacity, and kept at 
an equable high temperature by immersion in fused metal. But he 
considers the greatest hopes of increased power to rest on the appli- 
cation to mechanical purposes of some fluid more elastic thou the 
vapour of water, according to the suggestion of the President, in the 
PhilosophicallVansactions for 1823. 

The author concludes this paper by a statement of ttie duties ac- 
tually performed by the engines in Cornwall ; from Which it appears 
that serial bf the large engines there at work axe actually 'perform- 
ing a duty greater than the whole efficiency of the steam, unaided by 
expansive working or high pressure, on the assumptions here made ; 
wliile others, apparently similar in every resjiect, foil <rf |Kufon^ 
half that du^r-^<l »o satisfectory cause has been nssigacd ftwr that 
important difference. 
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The Croonian Lecture /or 1 826. By Sir Everard Home, Bart. 

Read November 16, 1826. [Phil. Trane. 1827, jp, 39.] 

The author states the subject of this lecture to be, “an inquiry 
into the mode by which the propagation of the species is carried on 
in the common oyster, and the large fresh- water muscle.’^ 

After noticing tlio agreement of these animals, in tlie circumstance 
of their ova becoming the nuclei on which peai‘la are formed, he ob- 
serves that they disagree in the process gone through liefore the 
young is completely formed, The mode of propagation of the oyster 
he regards as more simple than Uiat of many plants ; and the pro- 
cesses, as gone through in much shorter time. 

In describing the mode of breeding of tlie oyster, the author first 
observes that we labour under considerable disadvantage in the in- 
quiry in this country, from the prohibition of their sale during the 
spawning season ; from which, however, he was relieved by a weekly 
supply of oysters from a private bed. 

He first describes the two ovaria, which he states to lie immediately 
within the membrane that lines the two shells, liaving the liver be- 
tween them, whose structure resembles so closely that of the ova- 
rium containing ova, as only to be distinguished by their colour ami 
situation. In March, the ova were large enough to be visible in the 
field of a microscope, and were spherical ; ns they enlarge, that mem- 
brane to which they are attached becomes thickened. In June, 
they have attained their full size, and are seen surrounded by a wliite 
liquor, which the author regards as impregnating fluid. At the time 
of their detachment a tube is seen, not to be detected before, origi- 
nating by on opening between the two ovaria. This is the oviduct; 
and the embryo, when it enters it, has afready acquired a shell. About 
the end of June, the young begin to leave the ovaria, and at the end 
of July none are found, either in them or in the oviduct. 

The author then observes, that the oyster seems to form an ex- 
ception to the general rule observed by other fish, — being out of 
season, and having no flavour during the time that the ovaria are frill 
of ova. In fact, however, the breeing season of oysters, when the 
ova are getting ready for impregnation, is March or April ; while in 
June or July they may be said to have spawned, the embryo being 
then received into the mouth of the oviduct. 

In the fresh- water muscle the ovaria resemble, in situation and 
appearance, those of the oyster ; and the ovaria are the same size 
before impregnation, wliich in them also happens in the ovarium. 
They arc completely formed about the 1 0th of August, and about the 
20th are detected passing into the oviduct ; and about the 1 2th of 
September have all arrived there. That they are previously impreg- 
nated is evident from the ovum having been formed into a vesicle, 
through which the embryo may be seen o|)ening and shutting its 
shells, llie author here notices a curious pheiiomenoa, . many of 
the young being seen in Uiis state, ttiming round and round as on a 
centre. Mr. Bauer ascertained that this motion is pn>duced by a 
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rnumt gets mto th« veekle, and petfbttdft thefte revolution^ 
wktle ieedtng on the young muscle, carrying it round ivith it, though 
itself invisiye. 

The young remain in the oviduct, which is like a honey-comb, 
tin tiiey arrive at the size fitting them to provide for themselves; and 
leave it in October and November ; and when ready to leave it a 
eanai is formed, through which they pass out, — an operation facili- 
tated by the motion of the foot of the parent, which is partly sur- 
rounded by the oviduct. 

0« a newly discovered Genus of Bef^efUiform Fishes. Har- 

wood, iw.D. F.L.8. Prqfessor of Natural ffistory in the koyal In- 

stitution of Great Britain. Communicated by Daniel Moore, Esy. 

F.R.S. Read February I, 1827. [PAi7. TVans. 1827, p, 49.] 

Dr. Harwood begins this paper by observing, that in no department 
of natural history have descriptions been more unsatisfactory than 
such as relate to certain productions of the ocean, whidi, from the 
immeasurable depths which conceal them, and absence of the cir- 
cumstances best adapted to their multiplication, very rarely present 
themselves to our notice. It is to this rarity of opportunities for 
exact examination that we are to attribute the wondei^ accounts of 
sea-monsters, whidi have from time to time appeared, such as the 
Kraken, the Sea Serpent, &c. 

The author, after this preface, proceeds to describe a very extra- 
or^aiy marine animal, taken by Captain Sawyer, of ship 
Hannony, which was in pursuit of the bottle-no^ porpoise, in lot. 
€2^N., and 57^ W. long. He observed a body fioating on the 
water, which he at first to<^ for an inflated seal-skin, but on a nearer 
i^proach it proved to be a living animal. Exhausted by unavailing 
efforts to gorge a fish, seven inches in circumference, it allowed itself 
to be taken, and was preserved by Captain Sawyer in rum. On a 
cursory view it might be taken for an extraorcBnary kind of sea- 
serpent, and this idea would be even suppmted by a closer exami- 
nation of parts of its structure. 

It offers points of discrepancy, however, from the several genera 
animals nearer aQied to it, so important as to entitle it to a distinct 
place in classification, espeoiaUy as repards the jaws, which, with 
the exception of the apparent want of mterarticuUr bones, arc truly 
serjpentiform, and from the possession of an enormous .^tic sac, 
usmek is seemingly a receptacle for air only. Ihe first of these 
ranters seeming to the author least liabk to vary, he su^j^ts 
term Ojphiognathus as a{^ic(d»le to the genus. 

He then proceeds to ^ve a technical xooiogicml description of the 
genus, and to state the points in which it essentially differs fitom the 
genera nearer allied to it, after which he gives a more speeded de^ 
scription. 

Its body is of a uniform polish black, except the fihimenttMm 
tremity of the toil, whicli ts inuch lighter. Its totid length 4 fbet 
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6 mdies. Iti and extremdiy eUurttc phurynt ootnmeaoei 

witk tke enormous sac, or air-vessel, which extends about 20 inches 
firotn the sziout. It is so delicate that it could not be fully indated, 
but when partially so, measured about 9 inches in circumference, be- 
low its union with the taU, and its greater diameter, including the 
slender body of the animal, 4 inches. 

At about an inch from its termination it is perfoiated by the rec- 
tum, and its tenuity rendered that and the other intestines easily 
traced. They appear to be sustained beneath the very imperfect 
ribs by a membranous expansion, not being affected in positbn by 
inflation of the sac. 

The skin all over the body is particularly soft and shining. The 
spiracula are large, irregularly oval, and \mprovided with external 
rays, and their ^ges partially conceal on each side three tufted 
branchiae, at about 5| inches from the snout. The fins are all very 
small, in the pectoi^ ones is a peculiarity not found in other ap- 
odal genera, being chiefly composed of an adipose disc, which is ter- 
minated and neany surrounded by a narrow radiated membrane, in- 
stead of the latter originating from the body immediately. The tail, 
after the termination of the dorsal fln, becomes a idender tape-like 
filament, nearly 20 inches longer ; and above this point some minute 
^laments take their growth from it. Ihe anal fln commences where 
the sac terminates, and ends 14 ixiches from tlie end of the tail. 

The most curious parts of the animal are, hou’ever, the head and 
jaws. It has no tongue ; the teeth are disposed in a single row 
above and below. The ossa palati are destitute of teeth, and the 
jaw-bones are so long, and their articulation so loose, as to be sue- 
neptible of disten^n beyond any other animal, not excepting the 
tattk-enake ; and when fully distended they describe a large circle, 
and appear Wt the opening of an ample sac. 

The author illustrates his description by three figures, and con- 
cludes by observing that the Ophioguathus is one of the most vora- 
cious of the inhabitants of the ocean. Its entire form would indicate 
p«at swiftness of motion, performed doubtless by the same sinuous 
mfieotions in water, which excite our admiration in serpents on laud. 
In what manner its pouch is employed in its economy he does not at- 
tempt to determine, nor to decide whether it be capable of secreting 
the contained air, or whether water be allowed to enter it. 

An EMmiuUicn inio the Structure cf the CeUe ef the Human Lunge ; 
uAth m view to ueeertain the Office t^ per^rm in Meepiration, 
iSly Bveraid Home, Bart. V.P.R.S. JUuetrated hv 
ecopical Drawing* from the Pend! of¥. Bauer, Beq. F.R.S. iUatd 
February 8 , 182?. iPhU. Trme. 1827, p. 68.] 

The antto oomxnexioes tins papm by remiurkliig that the subject 
of respiration has been hitherto regarded as belonging rather to 
ehemistiy than to anatomy ; but that he finds roaspn to bdbeve that 
pmeeas to be snore sim|de thim is imagined, and more within the 
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feach of imatomical than chemkal investi^ticm. The present theory 
among chemists, he states, is, tiiat respiration deoarbonises the blood, 
a volume of oxygen and nitrogen being at each inspiration received 
into the lungs, and returned, measure for measure, the oxygen only 
being partly converted into carbonic acid ; thus proving, as they sup- 
pose, that no part of the atmospheric air breathed is retained. 

This theory he considers as satisfactory, supposing it supported by 
the structure of the lungs themselves, and taking it for granted that 
the blood requires no other cliange for its purification. But when it 
was devised, no accurate examination of tlie cellular structure of the 
lungs had been set on foot ; and it is the object of this paper to ex- 
plain their mechanism, ami see how far it is fitted for the processes 
this theory requires. 

The author began by inquiring into the circulation of blood through 
the lungs ; and by the aid of Mr, Russel procured injections of thmr 
veins and arteries, capable of being rendered objects of microscopic 
investigation by Mr. Bauer. 

The first fact discovered was, that though an injection introduced 
by the pulmonary artery was found to return by the trunks of the 
pulmonary veins, yet, when thrown in by the veins, it does not re- 
turn by the arteries. 

Ihe next fact ascertained was* that the distention of the air-cells 
produces an interruption between tlie arterial and venal circulation, 
the blood being carried no further than the small arterial branches 
surrounding the air-cells. 

Tlie author then proceeds to describe the air-cells and parts sur- 
rounding them, from drawings made by Mr. Baner. The branches 
of the pulmonary artery, accompanied by larger and more numerous 
branches of the pulmonary vein, are seen ramifying behind the m- 
temal membrane of each cell. The latter have valves at regular in- 
tervals, and there are idso numerous absorbents supplied dso with 
valves. The injection was found Jto have stopped short of the termi- 
nation of tlie artery, and the space beyond to be filled with gas. 

After this description, and after expressing his obligations to Mr. 
Dollond for his improvement in the microscopes used by Mr. Bauer, 
the author proceed to deduce his conclusiona, which are unfavour- 
able to the received doctrine of simple decarbonization, conceiving the 
structure thus developed os better adapted to receive supplies from 
the atmosphere, and transmit them to the heart. He considers that 
the carbonic acid, detected by Professor Brandc, in urine and per- 
spinable matter, must have been formed in the blood circulating 
through the arteries, and have derived its oxygen from the limgs. He 
considers, fhrther, that the carbonic acid carried off in respiration, is 
furnished from such venous blood as has acquired it during the pro- 
cess of digestion ; having known on a former occasion that soon after 
that process' haa been begun, the oxygen employed in it unites with 
carbon. 

He finally remarks that, for carrying on the funcriom of life, and 
for supidyittg oxygen and removing carbon^ respiration is necessary, 
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k not roqttired for eoatinutnce of life when no Bjstam 

is going on ; and illustrates this opinion by the instance of the com* 
mon garden snails 

Remarks on a Correcrton of the Solar Tables r^uired by Mr* South's 
Observations* By G. B. Airy, Rsq* M*A* J^eilow of Trinity Co/- 
lege, Cambridge, and Lucasian Professor of Mathematics in the 
University of Cambridge, Communicated by Dr* Young, F.R*S., 
ike* Read February 15, 1827, \PhiL Trans* 1827, p* 65.] 

The discordancies observed by Mr. South between the aun*8 right 
ascension, as deduced from observation, and those given in the Nau- 
tical Almanac, follow a law so simple as not to allow of their being 
regarded as errors of observation, or arising from any casual cause, 
but justify us in attributing them to imperfections in the solar tables, 
with the exception of three days, in which there seems to be some 
ground to suspect error of computation. 

A single inspection of these discrepancies, Mr. Airy observes, suf- 
fices to show that they arise almost entirely from an error in the epoch, 
and an error in the place of the perigee* From the peculiar form of 
the tables in Vince's Astronomy, which give great facility to the in- 
troduction of an error in the excentricity, he was induced at first to 
suspect that one might exist ; but on calculation found the error in 
the equation of the centre so small as to be entirely insensible* He 
then proceeds to detail the process by which, from Mr. South's ob- 
servations, he has deduced the amount of the several errors, which 
consist in regarding the epoch, the mean anomaly, and the equation 
of the centre, as erroneous by three ve^ small unknown quantities, 
and forming as many equations of condition for determining them as 
diere are observations. These combined and resolved, so as to give 
the most probable result, lead to the conclusions, firsts that the cor- 
recdon of the equation of the centre is evanescent ; secondly, that 
the epochs of the sun must all be increased by and the epoi^ of 
the peiigce each by 1' 48^'* 

Gm fie imrftMf Action of the Parties of Magnetic Bodies, and on tie 
Lm cf Variation of the Magnetic Forces generated at different 
Distaneee during Rotation. By S. Christie, Esq* M^* F.R.8. 
fbl«^ 15 and 22, 1826. [PM. Trans* 1827, 71.] 

iwlts obtained the author, described in a fenner oommn#^ 
nimtidn, (!^ wm xxmde toxeyplve imder amik^etized 

needle* appaiulng to him not hkely to lead to an accurate knowledge 
of the^ l^^ developed during rotatmn, fipQm the 

of latmd attra^cin i was induced to resume the inquiiy#/ 
a dfep, expooring that^ as no lateral fer^ 

wemid here be dined into action, the results would be more 
%in> jmd in ^s expectatkm not dissq}|>oiated* One el the 
Isat by hhn in was a vory 

■■ YOt*-!!.. X ' 
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griit fme, i^heti a of th« aama wfighk 

11 ^ iubiltlk^ a ^ ; and portiai^g this pdixxt of inqin^* ha 
found that in all cases of solution of continuity, not only by cuts in 
the direction of radii from the centre, but in concentric annuli or 
qllwn^ise, there is always a great loss of force, the magnetism of the 
wfxo^e being always much greater than the sum of that of Uie pa^. 
ile aescribes in detail these e 9 ^)eriments, and the ajpparatus used for 
l^ZE, His method of estimating the intensity of the force developed, 
was by suspending the body, set in rotation by a revolving magnet, 
by a wire, and preserving a constant velocity of rotation in the mag- 
net, to note the time when the velocity acquired by the disc, was 
just destroyed by the tarsion ol the wire, and the disc just began to 
revolve in a contrary direction. Applying analysis to the dynandeal 
problemi arising, he thence deduces the intensity of the force urging 
the suspended lxxiy» the resulting formula to the experi- 

ments, he hnds, in almost ail cases,, a small (ummutlon in the inten«< 
sity of the force as the arc of rotation increases, which he attributes 
to a very minute degree of magnetism accumulated in the disc, and 
retained by it till the revolving magnet cumea round again. 

In reasoning on the experiments detailed,. Mr. Christie conchidea 
that the greatest dcvelopement of magnetism in a daac, subjected to 
the aotiun of revolving magnets; takes ;^acc when the axes of the BMg^ 
nets are vertically under points bisecting the radii, and that thb ma^ 
iie^m decreases very rapidly as they approach the edge^ thus rncu*^ 
oating that lor a M development of magnetism, a continuity of 
fthstance, in aiU dlrac^kms from the point a^ed on, is prindipallj rev 
qaisUe. Iliis result is coirrdbarated in a strikinj^ manher by the ^oot 
produced by concentiio oirevdar cuts in the disO, leaving the mtedor 
attnehed to the exterior in several places^ On successively destro^ititf 
these points of connexion^ a very groididiBnmitioa of force is pereeive^ 

The edfeot of removh^, by a ckcular ooncentiic cut, the interior eC 
a disc, appem tp be, to destroy or prevent the development of m 
quaiUaty of force directly pr^rtionid to the mass remewed, the 
nets acting at a constant difference from th& centre f and reaso^^h^ 
from this and other phenomena, Mr. Christie concludes that the re-* 
4ttCtion of tlm disc, by conoentric and radiating cuts, into ve^ si;^ 
ll^oas, tliough not actually to powder, woulo^render its magnetism 
^te insensibb. 

The author next mocecds to myesrigs^/ by experiments ol the 
samd Bnd, the law of variation of the magnetic force res^rded as 
Mariiag oa the distance of the tevOlw^ fhi^ets from the itmpeaied 
lod^, whfadi In this case was a eylindrictd aimuius of 

inches in mternddiasnuto linch mck; 

inig 3tfrf73 oosi^ troy ; and the axes of te magnets^ W 
m^vsdin&gthevrijioleBe^ experiments, wn an 
rity of frve tmms jpex seoemd, ea»tet^ under the middle of the tarendlfr 
of the semnliis; i^^ fixed vevtiimw irith ihmr^i^ 

He awtunes, the mthemta edch magpast mny 

n sins^ po^ near its dntremity ; aeebp^r that the setitKh ni# 



a]«o be mfenred to a «iigle point or pole in Ibe copper fiiig. eouie^ 
wbat in axrear of the point vertically over the magnet, ae a coxise- 
quenoe of the principles proposed by other writers on the same sub- 
ject ; andi lastly, that the mutoal action of these poles on each other 
is inversely a* the 4th power of their distance. Assuming then a 
formula with indeterminate co-efficients expressive of these condi- 
tions, and determining them by comparison of the assumed with the 
obsorved forces, he finds that the effiect of a variation of distance 
from I an inch to (which causes a diminution of force from 
1962*5 to ll;375, the ratio of nearly 200 to 1>) can be represented 
within a 40th of the whole force, in the extreme case where the ob- 
servations are liable to the greatest errors, and in all other cases to 
the lOOth pmt of the force ; so that ho considers this law os esta- 
blished by experiment. The same operations give the values of the 
assumed constants ; and it may be remarked tlmt these agree very 
nearly as deduced from different experiments, and that as a mean 
result, we may state the distances of its pole from the extremity of 
each magnet, at 105 thousandths of an inch ; and tlm distances by 
which the pole of the disc is in arrear of that of the magnet, with 
tiie velocity emjdoycd, at about four tenths of an inch; and the intro- 
duction of this element gives a considerable increase of coincidence 
between observed and computed results. 

The author next proceeds to apply similar processes of assump- 
tion and calculation to the case where the magnets were made to 
revolve horizontally under the ring, with their j)oles of the same name 
adjacent. In this case his observations also lead to the conclusion 
of a law of force, varying inversely as the 4th power, instead of the 
inverse square of the distance, between tlio poles of the magnets 
^id the corresponding poles in the i^g. 

He now reversed the experiments^ suspending the magnets over the 
ring in a vertical position, and making the ring revolve below them 
till the magnets hod attained a state of equilibrium, between the force 
of the disc in one direction, axrd that m torsion and their own di- 
necrive fruee in the opposite, 'The same result is still obtained frum 
tbii experiment, vfr;. a variation of the force as the Inverse 4th 
power of the distance. 

Mr. Christie next enters into an analytical investigation, having for 
its bhjeet to ascertain how far the principle of time being reqmrod 
to the dev^pment of magnetism will account ibf the pl^nomcna ; 
and rite cx>uriusion^^^t^ which he arrives is, that it will do so Satiaffic- 
tqdlyi In the course of these investigations, be is led to conclude 
riiat, in oextrin cas a retrograde rotation in the suspended disC 
riMit trite oonfermation such a 

if tmsriied, Worid to this theory. 
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Cmrectimi^ tie Redeetione of lAeutenea^ Foster’s OheervaiiMe en 
Atmnt^hmical R^ractione at Port Bowen ; with Addenda to the 
Table of Magnetic Inteneities at the same Place. By Lieutenant 
Heury Foster, R.N. F.RB. Read March 22, 1827. [Phil. 
Trans. 122.] 

The error of which this paper contains a eorrection» consists in 
the adoption of one exact second in arc, for the value of a diviaon 
of the long' level of the repeating circle with which the observations 
were made by the author for determining the amotmt of atmoi^he* 
ric refraction at Port Bowen, on account of which is published in 
the Transactions of the Royal Society for 1826, Part Fv. ; whereas 
the true value is in arc. The error was discovered by Captain 
Kater, who had occasion to use the instrument, and by him com- 
municated to the author, who immediately took measures to ascer- 
tain the feet; and having, in Captain Kater’s presence, convinced 
himself of its reality, hastened to make the necessary recomputa- 
tions of the Tables ^ected by it, and to submit them, so corrected, 
to the Society ; explaining at the same time the error to have arisen 
from erroneous information, given him at the time of receiving the 
instrument, which being the same with tliat used by Captain Sa^ 
bine in his pendulum experiments, he took no stefm to examine the 
point ; as it never once occurred to him that there could be a doubt 
on the subject. Ihe Tables affected by this error are the 7th, 8^, 
9th, 10th, 11th, and 12th; and the correotionB, which fortunately 
in the three former Tables do not exceed 6'', and in the three latter 
do not amount to 2'^ are stated. « 

llie author observes, in a postscript, that the observations given 
by Lieutenant Ross, at the end of the paper alluded to, must be now 
wholly rejected, in consequence of the onginid observations involv- 
ing the erroneous datum dependent on (he level being left on bosurd 
the Fury at the time of her loss. ^ 

He concludes by requesting the Society’s acceptance of the ther- 
mometer employed by Captain Parry and himself in the obaervatiofis 
in question, which was prepared with every possiMe caw by Mr. 
DanieU for ^e^purpose. 

Correctiom of an Error in o Paper mbHehed in the PhUom^hkal 
Transdetions, entitled, “ On the Pdrmltup of the Fla^d Stars. Jh 
J; F. W, Hewchel, Eeg. F.R.8. February 22, im. {Pm 
Wms. 1827,/. 126.) ' ; 

line notioe is destined to rectify the ecmse(|uences of an^ 
a formula deduced in ^epi^per alluded to, wh^ was pfiduted out iik ' 
the emta to the Fourth rat of the Phibsoiducd^ 

1826, by tlm rd^^cmputation of the table aoocmiqpanyuig 
taMe so re-eonnputedia annexed. ’ 
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On a new Farm of «Ae Differontial Tkermomter, isnth $vme of its Ap^ 
plications. By William Ritchie* A.M. Rector of Tain Academy. 
Commnicated ^ J. F. W. Herschel, R$q. Sec. R.S. Read De- 
ember 21, 1826. [PkiL Tram. 1827, 129.] 

The instrument desenbed by Mr. Ritchie in this paper, consists of 
two boUerw cylinders of tin-plate, of lar^ diameters in proportion to 
their height, placed with their bases pmllel to each other, and at a 
moderate distance, and connected by a glass thermometer-tabe, con- 
tmning a coloured liquid, and in the form of an inverted syphon, 
after &e manner of the photometer described by the same author in 
the FMlosophical Transactions for last year. This instrument being 
placed between two sources of radiant heat, at such distances that 
the coloured liquid shall remain stationary in the tube, fixes the 
distances of equal radiation, from whence ^e radiations at equal di* 
stances may be calculated, supposing the law of the decrease of heat 
by radiation known, and vice versd, supposing the ratio of the heats 
radiated at equal distances known, the law of radiation may be ex- 
perimentally investigated. 

As instances of the application of this instrument to experimen- 
tal purposes, the author relates several experiments on iron balls, 
eqtmlly heated, and exposed at such distances as to subtend equal 
apparent diameters at the faces of the cylinders. From these he 
coraudes that the law of the decrease of heat, as the inverse squares 
of the distances, is founded in fact. When, however, the heated 
bodies exposed had flat surfaces corresponding to those of the sur- 
faces of the cylinders, he found a less rapid law of decrease to hold 
good ; from which he concludes, that a constant portion of heat is 
radiated directly out from the surface without divergence, because 
an equal quantity, added to both terms of a rado of greater iaequa- 
iity, as is well known, diminishes the ratio. 

On the Structure and Use of the 8uhna:tUlafy Odoriferous Gland in 
the Genus Crocodilus. By Thomas Bell, Rsq. FXS* G.S. Com- 
miPicated by Sir Evemd Home, Bart. V.P.R.B. Read March I , 
1827. [Pk. Trans. 1827, p. 132.] 

,, author be^^ rmarking on the general inattention pre- 
vailmg atnon^ anitonists, to such glands as produce anomaloue se- 
only by the peculiair and exclusive habits of the 
ahi^ills poftseamg tlkm. A gland of this kind subsists bexmth die 
lower jaw of die and crocodile. It is wtuated on each side, 

Slid seoreta substance of a strong musky odour. 

Nddher object kieve yet been consider^ 

with any emne* two yearn ago, discovered in it n 

sitiiiidsm a paraMin theglandular system 

other ^mids. Hu obseiy^ were made on the cxnamon elhgatdr 

ctf Admkm Jn thisaiumal dm the gland is dtuabtd 
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^ut tiro thirds of tbe ]iength of tbe Ipwirr jaw ))fudcwar4» &piiEi ^ 
being a longitudinal alit a little within the lower edge 
of the bttfiie of die jaw» and through It ^udes an unotuous eubetance 
of the consistence of suet and the smell of mush. During warm 
weatlier, when the animal feeds freely, the secretion is copious ; but 
in winter is much diminished in quantity, and less pawnrfnl in scent. 
The gland, on removing the integuments, is seen lying between the 
skin and under-surface of tlae tongue. It consists of a simple follieie 
or sac, of a blueish colour, and an elongated and pyriform shape, Jn 
an alligator four feet in lengtli, it k about half an inch long and one 
sixth in diameter. It is lined with a soft secreting membrane. 

The gland is enveloped by extremely hue, delicate, muscubw 
^hres, disposed obliquely, and consisting of two fasciculi, passing 
^actively over and under the gland, md uniting at its base into a 
long slender round muscle, which, after making a slight curve forr 
wards, proceeds directly l>ack to the comer of the os hyoides, to 
which it is closely united ; and following the course another 
muscle apparently identical with the mylo-hyoideua in mammid^a. 
The use of the muscle seems to be to bring the gland into a pro|J»ar 
position for discharging its contents, and to operate such discharge 
by its pressure. 

The author, taking into cxmsidemtion the situation of the glanil 
near the mou^ of the alligator, its predatory habits and voracity of 
fish, and the well-known partiality of dsh for odonferoui oik and 
extracts, conceives that the use of this secretion is to act as a baitw 
and attract the fish to such a position that he can easily seize on them# 
in his usual way of seizing his prey, by snapping mdeweys at them* 

On the Permeability of Trmspetreni Screene of extreme Tenuity by ra^ 
diant Heat. By William Ritclue, A,M, Rector of Tain Aeadei^. 
Communicated by J F. W. Herschel, Esq, Sec, R,S, Read Match 
8, 1827. [Phil Trans, W27,jum.‘} 

The audior states in this paper, that invisible radiant heat, from 
sources at elevated temperalsires, freely permeates thin tr^iparent 
screens in the same manner as lij^t ; but that as this doctii^, esta- 
blish^ by Profesor Prdvost and M. d© la Eoebe has been contro- 
verted, he thinks it necessary to demonstrate it by 
to this end he covered a small aperture with a of gi^ almost 
iridescent, and kee)>ing it constancy cold, by blowing oa it, hsJkw 
the temperature of ambieat air, he found ^at m 
one idde of it was not affected by a heated irim ImU tm 
the.temperatare of the ball was low; but that as this tempsratuie 'mm 
raked, thoi^ not to igmtion, the 

tibmrmcmieter^^l^ seiieiy« aIkd^em oons^ 

In anolhmr elqperimeiit, two mr^hemcmiet^ havinff 
transparent^ W at tidn M 

heated eeamg ^ he nible k Tim one VM 



til 

the tfter #oar«f triti m iln foiiildid dbtiooAl. Tim 
latter wM moet aiSPeoted. 

Ill a tMrd experimenti a frame of glaaa tireads; or toe wire, pkeed 
eert&eaUy, waa coated with a film ^ diluted white of egg, applied 
with a broad hair bruah, and kept constantly at the aame tcmpeiau 
ture by applying it fresh and fresh. Then, exposing a heated ball 
oO one side, and an air-thermometer on the no i^hot was sen- 

elble on the latter, when the temperature of ball was low, but 

when just mviaible in the dark the edPect was very sensible. 

Ute author also finds that this effect is greater than in the oate of 
glass, and that liquid screens are more permeable to heat than Kdid 
ones. He also found that little diferenoe of effect is observed whether 
the screens be near to or far from the heated ball, cmterk paribui 
and this he considers as demonstrating that the effect was not due 
to secondary radiation from the screen. 

On tlie Derangements of certain Transit Instruments by the ^eets ijf 

Temperature, By Kobert Woodhouse, F,RB. Sfc, Resd 

April 26, 1827. [PhiL Trans, 1827, p, 144.] 

In the Phiioapphical Transactions for 1826, the author alluded to 
the derangement of the Cambridge transit instrument, jurising from 
unequal expansion of its braces, establislung, as he coneeived, the 
fact and cause of sudi derangement ; and in a subsequent paper ittt 
stanoed its effect in one case as altering, by no less than 2d', the 
time of the passa^ of the pole star over the wires. In consequence 
the mnoval of the braces was resolved on, but from one cause nr 
ofhor delayed ; but the author considers good to have arisen froos 
tfcds procrastination, as enabling him to make further experimeata, 
whi<^ be was led to do in consequence of Mr« South's observations, 
whidh lcsd to oonciuaions opposite to those deduced by himself. To 
satisfy his own ndnd, tberefom, he instituted the series of experi- 
ments described in this paper. 

His first care was to determine piooisely, by a series of transitiSi 
the polar intemls between the wires of has eye^pieee. He then obt 
sw^ed the pie star at its lower culmination, and after its passage 
ostf the middle wire, applied n wnm blanket to the upper eastern 
Wd leirer westm^ hracsi and found that a deviatkm of ihe telesoem 
to Ibe west had tal^ place, snc^ as to alter the passage over the 
vemidBic^ Iriies nearly 18 seconds, and in the direcrion corresponding 
to tte Another observation, undermore 

oirmatmtimees, gaee a similar reeult ; viz. 18 seoonda of 
vetardaliom,^ ■ - 

In the warm ^hnikem were am)Ued to the 

mm westmm when deviawiis ameaced 

idaoe to Sfc 99, wad 27 seconds m toe 

lit itotober trial toa j toto B gei the tbwe first wim were eb- 
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and #am blankets M^ere iken applied to botli the wi»tem 
braces* and a deviation to the vrest, though not above one third of 
that arising from their apjdioation to the alternate braces was the 
consequence* indicating the difference, not the sura, of the actions 
in the two cases ; and in this experiment it is very unlikely that the 
two braces slsould have been equally heated. 

The next experiment was varied by observing the passage over the 
1st and 2nd wires* then wanning the upper western brace* mid ob- 
serving it on the 3rd, 4th* and 5th wires* allowing the instrument 
to cool* then again warming the iow^ western brace to a yet greater 
degree* and observing on the 6th and 7th wires. The result Was a 
deviation to the east, caused by the first warming* a return to its mean 
state* and then a deviation to the west from the second warming. 

The experiments were varied by holding the braces some time in 
the hand, and with similar results. 

From these details* the author concludes that llie partial heating 
of the diagonal braces, or of any one of them* deranges the Cam- 
bridge tramt Instrument, according to the reasoning in his former 
paper ; and that this cause may* in certain instruments, and under 
certain circumstances of temperature* produce balancing effects**— 
thus giving an appearance of indexibility which, under other cir- 
cumstances* would not subsist. 

He then enters into a consideration of the circumstances of Mr. 
South’s experiments, in which, as the braces on the same side were 
equally heated, the difference of temperature in the upper or lower 
parts of the tube alone could have operated* and might produce an 
insensible effect. He combats the idea that the apparent rigidity of 
Mr. South’s instrument arose from its peculiar construction ; as the 
Greenwich transit, which is simOar* and by the same artists* has been 
found by the assistants* on holding the alternate braces in thdr hands* 
to undergo a considerable deviation by the test of the meridian midk;. 
But to be more sure of the nature of me result produced, he requested 
the Astronomer Royal to try \.ith the Greenwich transit the first 
experiment mentioned in this paper. He did so* and the results werp 
found to be in accm^dance with views entertained by Mr; Wo^- 
house, and are here stated. He concludes this suh^eet by invitii^ 
Mr, l^uth to an experiment, decisive* as he conceives, of the ques- 
tion as far as concerns his instrument* yix. to obsohre the passage Of 
Polaris in October with one brace exposed to the sun. 

On the subject of the sun’s transits, he declares himself unvrilling 
and unprepared to enter* and states hhnself to have found a^dCfferimeO 
between the clock’s errors, as determined by the sun and the atat*, 
similar to that concluded by South* and nearly the SaUie In 
quantity* This* he says, may be partly eXplkined fay tim luereBse ^ 

right ascensiuttf of the stars by thi^ tenths a seodddvih 1^^ 
oidnlogues Mk wHle im emresi^^ 

In the catalog fimm which tames wei^ 

He aotisidemi whede, that the in 



p«r% errorv in th« solar tables, and partly from instruta^tal 
derangement. 

On $tme of the Compovadr of Chromium* By Thomas Thomson, 

M*D* F*R*S* L* and E* Frofeesor of Ckemietry^ Giaeg&m* Read 

March 29, 1827, [FhU* Trane* 1827,;?. 169.] 

The principal object of this paper is to give an account of a sin- 
gulax compound of chromic acid and chlorine, discovered some years 
ago by the author; but in the investigations to which it gave rise, the 
author was led to a more careful examination of the oxides of chro* 
mium than they had before undergone, and to a knowledge of their 
composition. An account of these researches he therefore proposes 
to give in this communication. He be^ns by describing metallic 
chromium. That used by him was reduced by Mr. Cooper : it was 
white, with a shade of yellow, very brittle, not sensibly attracted by 
the magnet even in fuie powder. Its specific gravity was 6*093. 
Nitric boiled on it has no efiect, and aqua regia scarcely any, 
unless the action be very long continued. Wien heated, however, 
with a mixture of potash and nitre, it is converted into chromic acid ; 
3*14 gprains of the metal, thus treated, yielded by solution and pre- 
cipitation 16*23 of chromate of lead, giving for the weight of an 
atom of chromium 3*966, or in round numbers 4*000. The author*g 
stock of metallic chromium was so small as to prevent the repetition 
of the experiment. 

The author next describes the green oxide of chromium. Hiis is 
easily produced by the action of de-oxygenizing agents, such as aU 
cc^ol, sulphurous acid, or sulphuretted hydrogen, on chromate of 
|>otash. l^en thus obtained it is in the state ^ a hydrate, contain- 
nog l^ths of its weight of water, and easily soluble in acids. A mo- 
derate beat, however, expels the water, and leaves the oxide inso- 
iuUe in any icid* When further heated nearly to redness, it glow^, 
or becomes of itself suddenly intensely red hot. Its atomic wdight 
cannot be determined from its salts, as it forms none, — at least cry* 
•taUusabJe and definite enough for the purpose ; but as we know tte 
oi chronno acid to be 6*6, n we can determine the niunber of atoms 
of oxygen to be abstracted to convert it into green oxide, that of the 
latter will be known. To tide end the autim deoxidized the chro- 
mate of potaidi by sulphuretted hydrogen. Hydrosulphuret of dbro- 
xainio* compoaed of it» ingredients, atom to atom, foil in the state of 
a green imwder soi^^ The liquor, idter driving off the 

rwdnndimt^^^j^ was found tu be a solution of hypSmlphite 

of potash. Toyinm himself of 1M$ fact, however, it became necaiiary 

to mveatigafo ihe he 

^ffeoted as analy^ hydrosulphoret 

eettaiiL sodadeys, which hefbm^ 
to consist >Qf 1 afom hyd^^^ I atom sode> 4* 6 

#^s.water; of this sedt he passed sulphurous 
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cenAiaitied in tlie MtJt. Tlie ^pomilpbtte of iKida li^ 
obtain^ gave by analysis a per-centage of byposulphuvtaii adid« 
agreeing with 5 as its atomic number, on which supposition it must 
be regar4e4 as consisting of 2 atoms sulphur^ -f 1 oxygen ; and this 
ocmipositinn he states himsdf tp have verified by direct analysis of 
several by[>osulphites. From this it is easy to derive the composition 
of the green oxide of chromium, the weight of which thus comes out 
eqiiid to fi. 

After the description of two eompounds, the one of chromic acid 
and oxide of chromium, and tlie other of sulphur and the same oxide, 
obtained by a variation of the ctreumstanoes under which sulphu- 
retted hydrogen is made to act on the oliromic salts, the author pro«> 
ceeds to relate experiments in which protobulphate of iron was used 
as the deoxidizing matter. When a solution of this salt is mixied 
with one of chromate of potash, a precipitate falls, consistini^ of green 
oxide of chromium and peroxide of iron, which, from oonsukrattons 
and experiments detailed at large in the paper, ap}>6ared to consist of 
four atoms peroxide of iron, and one of ^en oxide of chromium. 

Phosphuret of chromium was formed by subliming phosphorus 
through red-hot green oxide. It is stated by Br. Thomson to con- 
sist of atom of phosphorus, and 1 atom of the metal. Ihis phot- 
phuret, by digestion in nitxio acid, was converted into phosphate, 
consisting, according to the author, of 1 atom protoxi^, and 14^ 
atom phosphoric acid. No sulphuret could be formed by a similar 
process. The author devotes the next section of his paper to a da^' 
tail of several unsatisfactory experiments fi»r determiaing tim atomic 
weights of chromic acid and the protoxide, by various processes, ia 
which oidy partial decompositions were eflfeoted. 

He next treats of the brown oxide. It is prepared by passing 
sulphurous acid through solution of obromate or M-diromate of 
poi^h. It does not combine with acids ; and wheq treated whli 
acids, alkalies, or even water, resplvee itself into chromic acid and 
protoxide, of which it aiq^ears t > be either a mixtura or a compound, 
far from intimate, in the proportion of 1 atom acid to A atoms oxide. 
The next section of this paper is devoted to an aoeount of the 
cbl<;vD-chromic add, a remi^abM oonq^oimd produeed by making 
aid^uric acid act on a mixture of t^OpajIa of ydwomate^ potashv 
and 225 parts of common salt f^om this mixtuia, mi <iq»pt^ 

It separs^ in red fiimes, and imiSk over in a Hqaid of a rich deep 
crinMfon colour, of a sweet totrihgent add^ te and strong shm^ of 
%eclfie gmvity tw^ that of water, with ifhask it 
does hot mix, but which decompose it, chkn^e and pto^ 

dtieir^ heat* liquid dropped into oil of tu^atine or aliN&td, 
or poured <m su^hur, sets thmn on fire ; but (wb«^ 4« 
able) it hot only does tof fire pbosphoms, but even extitanuibes it 
when gbrehdf ^ On other toinbiuhHdes^ a^^^ 
it tote wi^ 1*^ * 

In it iMiiWs vfv^ Whto 

S 0 , the ddorine etoapes, and a substance itoemiding gmeh mode 



ifiBiiw* Dk, ThcnB»on wtMtlyted it hj Mdotion in water^ natu^rntMUi 
mth wiionate of spdn* and ipi^eeipitation hf 90iutioas of baryta and 
silver ; and atates its coinpositioa sucli analysis* to be chronuo 
acid and chlorine* atom to atom. 

The fifth section of this paper is devoted to an aecount of the salts 
of chromium. They are formed by the union of the ^een oxide with 
acids* and are all uaorystallixabie* and of very intense colours, lliey 
are not precipitated by sulphuretted hydrogen. Gallic acid precipi- 
tates them green. Prussiatc of pota^ only changes their colour to 
brown* anil throws down no precipitate. Ammonia and potash throw* 
down green oxide* which re-dissolves in excess of the latter. 

The muriate of chromium always contains an excess of aeid* and 
k deliquescent. When this is driven off it becomes a chloride* and 
is insoluble in water and in acids. 

The nitrate also contains an excess of acid* which cannot be neu- 
tralized by adding more oxide. Dried and slowly heated* it is chiedy 
converted into ctomic acid contaminated with a little green oxide. 

The sulphate also reddens vegetable blues. It consists of the acid 
and oxide* atom to atom* and 3 atoms of water. 

precipitate firom muriate of chromium by carbonate of soda, 
isadi-uaibonate with 4 atoms of water. When bi-carbonate of potash 
was the precipitant* a penta- carbonate was obtained, whi^ the 
author regank as a fact not easily explained. 

The bi-phosphate precipitates fkun the muriate on adding phos^ 
phate of ac^ : it is a lively deep green powder ; when dried in a sand 
h«Hit it contains 5 atoms oi water. Neutral phosphate could not he 
formed. The arseniate k very nearly neutral* but a bin-nrseniote 
also exists. 

Chromic acid dissolves protoxide, and forms a chromate. Thk k 
precipitated when muriate of chromium and chromate of potash are 
mixed* and is of a Inown colour, and soluble in water. 

After describing odiier salts, as the oxalate, tartrate* and potoah- 
tertrate* Dr. Thomson proceeds to give m account of oertoin ohto** 
mates not before described. These ore the per*-ehromate of iron, the 
di'^chromates of lead and silver* and the doulde chromates of potesh 
and soda and of pota^ and magnesia. 

11m author ccmcludes tlik paper with an account of hk analyses 
of ^ oompOttod known in cabiaete as chromate of iron* 

wMeh* when (examined in a state of purity, he ffiund to consist of 
2 atem of gteeu oxide of chrome* 1 of peroxide of iron, and 1 of 
jdunsiim* together admixture of a white matter* ap^ 

piotentlf aak, of unknown acid and base* and which* thou^ 

iteeom|mymg specui^^ severfd localities* yet in oli was toe 
amaH m q^antily for thorough exambrntion. 



jRuk$ md Pfincipiei for determining^ tke diepersitfe Ratio 0 / Hides f 

and far computing the RadH of Curvature for achromatic Ohieet-' 

Gideeee, svbmitt^ to the Test of Eeperiment, By Peter Borfow* 

JSeq, FM*S, Mem, Imp. Ac. Pe^rcjp. Head May 8, 1827. 

[Phil. Trans. 1827, p. 231.] 

The author begins this paper by an enumeration of the various 
vvorks on the subject extant in our language, and a general mention 
of the writings ^ foreign mathetnaticians, which he considers aa 
leaving room for further inqxiiry and simpliiication. He then states 
the method employed in his experiments for determining the refrac* 
tive and relative dispersive powers of his glasses, the forr^ of which 
is that generally known and practised of measuring the radu and 
focal length of a lens, and thence deriving the refractive index ; with 
aome re&ements in its practical application, consistiag chieily in 
using the lens as the object-glass of a telescope, and adapting to it a 
positive eye-piece and cross-wires, which are brought precisely to 
the true ^us by the criterion of the evanescence of pnndlax arising 
ihom a motion ai the eye, as is practised in adjusting the stops of 
astronomical instruments. The only source of error it involves is 
in the measurement of radii of the tools which it was found could 
always be performed within rWth of their whole values^ The di* 
spersive ratio of two glasses was determined by over-correcting the 
dispersion of a convex lens of the less dispemive glass by a concave 
of the greater, and then withdrawing the latter from the former till 
riie achromotioity is perfect, or as nearly so as the materials will ad- 
mit, and measuring the interval between the lenses and their foci, 
from which data the ratb of their dispersive powers is easily ob- 
tained. 

The refractive indices and dispersive ratio thus determined, tibe 
next step is to frnd the radii of curvature so as to destroy splmrioai 
aberration. In this investigation, ^.the author does not consi^r it as 
necessary to limit the indeterminate problem by any further con- 
dition, as oriiers before him have done, but regarding it as a matter 
of great convenience to avoid contact of the interior suifaees in the 
centre of the glasses, leaves it open to the optician to make a choice 
within certain limits, thus avoiding what he considers as an intricate 
equation arising out of the fourth eondilioit. He piooeedt, riiere* 
fons, to express analytically the aberrations of f^ses, and to 
deduce the equation exprmive of its destruction, which of ooturse 
involves one indeterminate quantity this may he either of nuKi, 
car^any combination of them* The ai^or chooses the ratio ' rite 

ra^ of the interior and exterior surfoees of his dint lens for thia 
determinate, which he assumes^ as well as may be, to ^ 

oonditkat of riie absence of contact and near ef|iu^oumtme ^ tim 
a^^ent surfaces ; thence deduces, firsts the radu c( both df the «ar« 
faces of the dint lens ; next, its abenarion to be coiTebted i and 
thence, the solurion of a quadratic, or by the mm of a ta^ con^ 
trimng its scdarions legttteredin varioos 
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of the of the conrexA ivhenee tiie radii themaelvea are eaidly de^ 

duced^ 

Mr. Barlow next inquires into the validity of the empirical role 
employed by Mr. Tulley, as stated in Rees's CyckipaBdia« which in 
many usual coses he finds to give results nearly agreeing^ With his 
own computations ; in others, however, it dififers too widely to be 
depended on. 

The author next enters on an experimental inquiry of the limits 
within which an error in spherical aberration or dispersion may have 
taken place without producing a sensible defect in the object-glass, 
by procuring, with the assistance of Mr. Gilbert, glasses to be ground 
to radii nearly, but not quite agreeing with the results of compu- 
tation. It results from them, that in some states of the data and 
assumed radii, much greater deviations may be borne than in others, 
and the author considers that such combinations should be preferred 
as admit the greatest latitude in this respect. 

The author concludes this paper by a synoptic statement of a mode 
of approximate solution applicable (in consequence of the peculiarity 
of the formula for the destruction of the spherical aberration) to aU 
ordinary states of riie data, and comprised in a very short and easily 
calculable form ; and by a method of practically determining the cur- 
vatures and indices of refraction of any given convex or concave lens, 

the Chame in the Pluma§rfi 0 / sotne ffen-Pheasants. By William 

Yarrell, Meq. F.L.8, Communwated by William Morgan, Beg. 

March 19, 1827. Read May 10. 1827. IPhiL TranA. 

1827, p. 268.] 

The last shooting season having been unusually productive of hen- 
pheasants, which have assumed more or less the plumage and ap- 
pearance of the male, much discussion in consequence arisen on 
the cause of this change ; and the author having had many opportu- 
nities of examixung frets, both as recocting the pheasant and 
domestio fowl, was induced to notice the internal peculiarities which 
invariably accompany this transformation. Accor^g to an opinion 
of Mr. J. Hunter and of Mr. Butter, tins change only takes place 
at an advanced age ; but the author considers the frets in his posses- 
sion as at variance with this idea, and that the appearances in ques- 
ri ^m ay o<»mr at period ctf lifr, and may Cv^ be produced arti- 

In aU iheinstaiic^^ examined by Mm, tl^e sexual organs wm foiind 
(Bseased^ and to a gieater or less extent in proportion to tixe ehan^ 
of phunage. Tlie ewariom was shrunk, piiur|de, and hard ; the ovi- 
duct disputed, and the caxud obliteiated at the upper pari, imme- 
|sreead% ifr 

twariuuu Havh^ ifrtuiml plumage, 

coiiQpariwm stnte of tiw 

hefrse ^ oqrt^^ 
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it k no moomn^ Hd&g to (M6ci^ 
Bumfronis broods of pheasants reared by hand, some females* vAMi, 
tft the agieof <miyfow produce the biij^test phimage of €be 

inale} and in two mstanees of birds shot in a wiki state* the nei^ 
fsathers bad not been shed* proving them to have been birds of the 
pear, 

A partridge* having a white bar across the breast* and the first 
three primary feathers in? each wing white, being opened* exhibited 
the same sort of organic disease t and from oircumstanoes adduced* 
it appears that this was also a bird of the year. 

AU variations in plumage* l>oWever* are not tracealde to this cause. 
In most of the excepted instances* however* the indtvidtials are dWarf 
blrds*^ and the author attributes their variety of plumage to defective 
sacretloa*-^the effect of weakness. 

When the sexual organs are artificially obliterated in the cominon 
fowl;-*-*in the male bird* so soon as this operation is performed* he 
ceases to crow; the comb and gills do not attain their Ml site; the 
spurs remain short and blunt ; and the feathers of the neck assume 
ati of^earance intermediate between the hackled appearance of the 
cook* and the ordinary web of the hen. The operation on the female 
being performed (by obliterating the oviduct), the ova cease to ea- 
lat^ ; she makea an imjierfect attempt to crow ; the comb increases 
in size ; and short and blunt spurs mfike their appearance. The plu- 
mage also alters both in colour and form* and approaches that of the 
coek ; and the bones of the lower part ofthe never acquire that 
enlargement requisite for giving a proper breadth to the pelvis. 
short* the two sexes by this process approximate %o nearly in charac- 
ter, that it is frequently difficult to determine the sex. 

In the case of hen-pheasants* they assume the plumage of the male 
fct best but imperfectly, and it is probable that they do not live mahy 
years after the change. 

The author concludes by regarding it as a genewd law, that where 
the sexes of anitmds are indicated by external cbaraCtets, ^ese un- 
dergo a change* tend assume a neutral appeamncC whenever oi%iiiai 
ttitdffrmtdion* subsequent disease* or ar^chd obliteration* has de-^ 
prived those orgims of their true infiuchce. 

On the eecondary OeflecHms produced in a Magneiited Needk bg an 
tron Shells in oonaequmce qf aH une^at Distribution qf Magnetism 
in its hao Branches, First noticed iv Certain J. P. Wilson, gf Bhe 
Mbnoiurabte F^ast India Compat^'i Ship ngihe. By Peter 
Imp: Sic. Fetfvp. Read May 17, 1827. 
irtWas. 1827*;?. 276.1 

Captdin Wilson being engaged in the proBeoutton of Mr. 

defection ef 

haA wMe^^ that when a 

fimugh 

when the oosi^ ^ 



iMmdte itnA d«jteftoniled^ ^ tonehkkf it trith tk0 pdiBt ^ its amtt 
Bume^ of m imifftet, m devinttou then afotie r«tMl cottfniunktttiDg 
Inottt to Mr. Bestow* he proceeded to inveetigete lowe eikd awmiM 
of the deviatioi:) eo arkmg. 

He distingoiehes the action into three eeveral ctiaee > 

let. When the needle is on any part of the magnetic meridkn of 
the ball. In this case there is no deviation cat>Sed by the piimary 
of the shell, nor any secondary deflection produced by detenotatie^ 
one pole of the needle. 

2xid. When the needle is in the magnetic equator of the bfdl. In 
this ease he observed « that whichever end of the needle is weakened 
iq)proaches the ball. 

flrd. In every other position, one branch of the needle is nearer to 
the centre of the boll tiian the other. Here it is observed, that if 
the near end is deteriorated, the needle approaches its natural mag- 
netic situation ; but if the more distant, then the reverse takes place ; 
and thm repesents the general law of the phenomenon. 

From this law, Mr. Ikrlow is led to the explanation of the facta* 
on the principle of induced magnetism in the shell ; for in the second 
case above enumerated, the equilibrium of the needle is produced by 
equal and opposite repulsions on its equal and equally magnetized 
ends. When, therefore, the repukion on one end is weakened by 
dieftenorstting that end, that on the other obtains the advantage, and 
the deteriorated end is drawn towards the ball. 

In the general case, the reasoning is equally simple ; and Mv. Bar- 
low shows that its results are precisely those which observation 
affords. 

These results he considers as decisive in favour of that theory 
which regards the magnetism of an iron shell as induced in it by the 
action of the earth. 

He concludes this paper with an account of some experiments in- 
stituted for tlm pufpewe of determiimig numerically the amount of 
the secondSry deflac^ns, arising ff’om a given extent of deterioration 
IK the needm. This was estimated by the increase of the times of 
on^Uatioa in the needle suspended, sod the deflectiicms esti- 
AKttfSd by making the deviations produced by the shell in a series of 
situations aU around it> in various pbnes ; the results of which are 
sti^ M a table. 

pat df jIferWIotie of Me Soyol Oigotoutortoo of Preea- 

% Ihomas Hefldc^on, Eof. CommvgiiogMl ho 
F. W. Heradhd^ Ega^ See, Bead May 17, 1827. [FHf, 

. JRk. kt gi^ the observi^lani 

ap#e bythe €omi^ of h 40 it« 

gi^tde and the French Mmktiy of W for ddlterinwEang this ekmertii 
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to ttidereid lime, end wMoh vm eet Acrm and calculated om 
by Hersohei in the paper drawn up by him, containing an accomit 

cxf tibe operation and the reaults deduced, on the authority of o^oial 
communication with the Astronomer Royal. This error falls on the 
reduction of the single Greenwich observation of the 2Ut of July ; 
and though partly compensated by an opposite error of three tenms 
of a second committed by Mr. Herschel himself in the reduction of 
that day^s observations, is stlU suiEoient to account and correct 
the great and perplexing deviation of that day's results hrom those of 
the other tliree days in which only the signals proved successful. 

The effect of Mr. Henderson's correction is, therefore, to redeem 
the result of the observations of the 2Jst of July from the suspicion 
which attached to them ; to produce a change of one tenth of a second 
in the final result of the whole operation, giving 9*” 21*'5 for the 
most probable difierence of longitude between two observato- 
ries ; and. as Mr. Henderson observes, triples the value of the result 
obtained, by narrowing the extreme range of the experiments from 
0*‘65 to 0"*21. After a minute re-oalculation of the whole work, and 
the revision especially of the rates of the chronometers, (by which 
that used at Fairlight appears to have kept a better rate than was at 
first supposed,) Mr. Henderson concludes his paper with the applica- 
tion of the doctrine of probabilities, to determine the weights of the 
several observations, and the probable error of the final result, which 
comes out 0*'07, though the actual uncertainty, he thinks, may amount 
to(P*2. 

Some OheervationB on the Efecte ^ dividing the f^erves qf the ijungs^ 
and subjectina the latter to the Influence of voltaic Eketricity, By 
A. P. W. PhUip, M.D. P.R.S. L.andE. Read May 10. 1827- 
[PAiX JVaiM. 1827, p. 297.] 

Hie author, in this papery first^^reei^tidates the results obtained 
by him in a paper published in J&e rhilosophioal Transactbns lor 
1822 ; by which it i^ears riiat the secreted fluids of animals are so 
deran^d, by dividing the nerves of the secreting organs, as to be in- 
capable of performing their functions ; but that they may be restored 
to their former powers by transmitting voltaic electricity throu^ 
secreting organs by the portion of the divided nerves attached to 
^em. In paper, the functions of lihe stomach were chiefly con- 
sidered; in the present, he pnipc^ to consider those of the 
When the nerves of the 8rii pidr, supplying the lungs, are divid^ 
th^ animal breathes with diffioiilij, and spe^ily dies of sui^iti^iu 
If the lungs be examined tdter death, their cells are found sb 
pletely fill w wid^ a viscid fluid, as to obliterate them entirely, 
as Ito air tubes. Hmy sink in water ; and from a descriptteh byMr* 
stated by at length, it iq^pa»m 

are rendeted ii^tmeable to Sections. ‘ ; 

The authm Ite etetes,^^o^ Ins own testimony and tStel M 
odier tlho thid; if 
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of voltaic elootiticity be traoaittittad through Ibe longa by those por* 
tiOQS of the nems which remain attached to them, no afection of 
the breathmg supervenes, and the lungs after de^ are found quite 
healthy, unless the electricity has been applied of such power, or for 
so long a time, as to cause inflammation ; in which case, the appear- 
ances ou dissection are those of inflammation, sind not those pr<muced 
by mere division of the nerves. 

On the Effects produced upon the Air Celle of the hunge when the 
Fuhnonary Circulation ta too much increased. By Sir Everard Home, 
Bart, V.P,R,S, Read May 31, 1827. [Phil. Trane, 1827, p, 301 .] 

In examining the air cells of the lungs of a hare that had been 
coursed, the auSior found the superficial laige cells filled with colour- 
less coagulable l 3 rmph, forming white specks, and the smaller, more 
interior ones filled with coagula of red blood. No such appearance 
was seen in the lungs of hares, snared or shot. A run of fifteen 
minutes with greyhounds so exhausts the hare, that it is ftaquently 
known to die from over exertion before the do^s are able to reach 
it. To examine the state of the lungs, in which the white specks 
were seen, they Were injected with mercury through the bronchise, 
and then immersed in rectified spirits to prevent them from coUap- 
siog, and in this state examined microscopically and drawn by Mr. 
Bauer. The drawings accompany the paper. 

The white sp^ks appear to be portions of coagulable lymph, sepa- 
rated from the circulating blood in consequence of its disturbed state, 
and the author considers them as giving great insight into the nature 
of that destructive disease called tubercles in the lungs j and in sup- 
port of this idea quotes Dr. Baillie's description, and refers to 1^ 
plates of them in lus Morbid Anatomy. 

< 

Theory the Ikwrmd Funafioa of the Magnetic Needle, ^luetreted 
iy Bepmmente, By S. H. Chrisde, MA, F.E^S. Read 
June 14 and June 21, 1827. [Phil, Drone, 1827, p. 308*] 

Oiristiie having been led to doubt the validity of the eapla- 
nation of riie moving easterly variation adopted by Cantem, but at 
i^a^e rime having observed that the chants in deviation and ih- 
appear always to hare position of ihe $un 

magnetic meridian, w^ : led to connect ti^ae 
Seebeck's (Kseovei^ of thermo-inagnetiiwa, 
subsequent experiments; and to refer the 
^ect of >wriai hearing, moi& 
plT influence in the 

dphuoh, he dtespaaaages from pi^wrs Jby^ 
lessor (himnihig and 1&* Virhom a. similar idea appears al^ to 
tdaoe strata, of wlueh 

of the 

, /■ybn,' ti, ' ".'V 



uppmtus Uiift iottiam reqmxieji, thi; Author regarde them ft 

lAther eouaaitiiig of the atmoephere ai^ the aorlacee of laud iai4 
wat^ with vhi^ it ie in eont^, Theriuo*ini^netia phenomena, 
he sharks, have hitherto only been observed in metalhc comhina- 
tksaa, but this may be owing merely to the email scale on which our 
ewpierijnente are conducted* 

To put to the test of experiment whether thcrmo^magnetisra could 
be excited when the surfaces of two metals, instead of touching at 
one point, were in symmetrical contact throughout, the author first 
employed a compound ring of bismuth and copper, the copper out- 
wards, aud he found that to whatever point heat was applied, mag- 
netic powers were developed, a needle being affected differently, 
according to the difierent positions in which the ring was placed wiUi 
regard to it. After a lapse of two years from tins first experiment, 
the author resumed the inquiry with an apparatus consisting of a 
fiat ring of copper, having its inner circumference grooved and umtecl 
firmly by soldering and fusion to a plate of bismuth cast within it ; 
the, whole forming a circular |date inches in diameter , weighing 
119 ounces troy, which was made to revohre in its own plane* 

Heat was applied by a lamp to a given point at the circumference 
oi this plate, and a delicately suspended needle, partly neutralized, 
was placed near it, and the deviations obaer^'ed in au positions of 
the heated point, which was made to revolve (the lamp being Mrith- 
drawn). These experiments led him to conclude that the effect 
of so heating a portkm of the circumference^ was to create a tem- 
porary polarity in the plate, the law of which ke explains. He then 
details a set of experiment^, by which he aesured himself that a 
uniforinity of action obtained wherever in the ciioumferenoe the 
heat was applied. He next instituted a series of ohsorvatlmia Iqtr 
determining the Ians wluch govern the magnetic phenomena rfasndlt* 
ing from l^e application of beat, as above described, the results of 
whiqh are stated in the feam of tables. Four poles appewd to ha 
pfo^ced, two north and two south : both the norl^ lying H oxits 
semicircle, and both the south in the other, apd not in qua- 

drants, and aU tke poles lying rather nea^r to the centre than line 
yoaotion of tdie two metals, experhnents: were paraued in a va- 

s4eey of positions of the plate with veapeot to the tneridiiua and Im- 
jMm, and with a similar general result. 

Frma these exp^iments, the autimr eonclndea* that wfiMrrni^ 
jwnerion of the two suxfiieea of a theemo^taAi^tie eoi^ is m 

4hithola the development of transient {mkrity* 

OArih gnd the atmosphere m su«h^a combuii^io^ 

s»»n« aiono^ we should have inhga^ 
pdea prodi^d on the northern, the scmtihem,;4^ 

equator, similarly pointed, the poles of the apposite niunea b«^ dia- 
mthrieaily 

lb ap^y ifcs to tke earth, it is necessary to Joiow tke 
gmtest h^ k thk nmy be 

Vdfoqh llw by iul^ 



alibrdingi 'wtien ^ ktdtt^e of the pkce^ sufiEieient img* 

Aedc power to reoder tihe effects dietindt. substituted for it m 
Ertidciel iiaitation« consisting of two magnets inches long* so 
placed, with respect to a revolving aatis parallel to the axis of the 
earth, as to imitate the position of the poles produced by thermo«» 
magnetism in his plate; and making the apparattm revolve round 
this axis, noticed the deviations produced thereby on a compass 

g aced horixontaliy over it. These deviations he th<m compares at 
ugth with tliose actually observed, Istly, by Lieutenant Hood, in 
18S1, at Fort Kuterprise, kt, 64® 28' N.; 2n^, by Canton in Lon^^ 
don, in 1759 ; Srdly, by Lieutenant Foster at Port Bowen, in 1825; 
4thly, by Colonel Beaufoy at Bushy Heath, in 1 820. The results of 
this compatison are on the whole generally such as to indicate a con^ 
formity between the hypothesis and fact, with the exception of some 
deviations from the exact times of maximum and minimum variation, 
which could not but be expected. Those observations which alBfbrd 
the least support to the hypothesis are those at Port Bowen ; but the 
case is so extreme, with a dip of 88®, that the author does not re** 
gard them as essentially opposed to it, as modifying circumstances 
must here have an overpowering induence. 

The author then considers the manner in which the distribution of 
land and sea over the globe modifies the point of greatest heat, and 
in consequence the place of the diurnal poles. He then observes, 
tbat at the commencement of his experiments he had no idea of be- 
ing able to reduce the deviations of the needle to so simple a law as 
that resulting from a polarity in a particular direction, communicated 
to the plate, out that he considered it of the greatest consequence to 
ascertain whether the deviations at the outer edge of his plate bad 
the same general character with those within, at the line of junotimt 
of the metals ; since these situations of the needle would oorre^pottd 
to spreat elevations in the atmosphere and points near the emlbk 
iuxmcfi!, respectively as the character of the deviations turns out So 
be the same in both cases ; so that in this respect the bypothesis» so 
&r as is known, agreoi with observation. 

Mr, Christie proposed prosecuting these experiments with a htdkyw 
oop^ iheU filled with bismuth ; but &om uneqiud thickness of iiin 
copper, and imperfect contact, bis experiments pr^d less uniform and 
in their results. One general efibet, however, affosdid 
b witix nature* The wbok ei|iiaixr 

nine part more than the rest, be urdformly fbund 
the iide^ted being towards the noriby tibe^nodh end of the needb 

dlidptedweei, sibava ^ 

and eaati when below it ; wbieb is praeM j ti&« dnuauiM 



On ih 0 Miibnutf Cott^siiiou of simple ntmentary Suhetmeesj mlh 
»om« prtliminury JKemarA^ m the Amfysis of orgunize4 Bodks in 
penmtL % William Prout> MM, FM.S, Read June 14, 1827, 
imi Trans, 1827» f. 365.] 

Hie author commenceB hy observing, that the present is the Brat 
of a series of communications, ^hich he hopes to have the honour of 
laying before the Royal Society, on the aaine subject ; and that the 
object of the whole series is to determine the exact composition of 
the three great divisions, viz. the saccharine, the oily, and the albu- 
minous, in which the alimentary matters employed by the more |>er« 
feet animals may be comprehended ; and afterwards to inquire into 
the changes induced in them by the action uf the stomach and other 
organs, mmng the subsequent stages of assimilation. 

The present paper includes some preliminaiy observations on the 
analysis of oiganized bodies in general, and the composition of the 
tot of the above classes, viz. the saccharine. 

After an historical sketch of the principles and progress of the 
analysis of organized substances, the author makes some remarks on 
the diiHcultles attending the use of oxide of copjier as now employed. 
He observes that it is not only hygrometric, but, like many other 
powders, also condenses air. He likewise found, that when the ox* 
ide was removed from the tube in which the combustion had been 
effected, and retriturated, and rebumt (as in most instances wt^ 
necessary), it almost invariably gained, instead of losing, wei^t; a 
circumstance which he ascribes to the combination of the oxygen of 
the air contained in the tube, with the parti^y» r^uced oiude of 
copper. These sources of error, from their vmiable and uncertiun 
chai^ter, he found it imposrible to ascertain, and was at lengUi 
obliged to adopt another jainciple, 

Wh«i a substance composed of hydrogen, carbon, and oxygen^ iis 
burnt in a given quantity of oxygen gas, one of three thinp mua^ 
happen^ ei&er the volume of the ^ wiH not be changed* in ivhkh 
case the hydrogen and oxygen must exist in the substance, in the 
proporiimi in whicb thsy foim watrir ; or. secondly, the volume may 
be increased, in w^hidi crtuse the oacygen must exceed that proportiotii 
or, lastly, it may be diminished, when the hydrogen must predotm* 
smte. These wdl-knoim torn l^e author advanti^ for 

determining the composition of v^table substances, and ntbe^ds 
in describe the apparatus he employed for that pui|)ose, 
eiSta essentially of accurately^^^^ syphon gasomet^ pl^d^ 

a^ebnyenient oistanee from one another, so that they may Ik recidiil^ 
imanacted by tube, in which the subsinto 

to be ahidyiM is introduced. Heat is applied to ^iis tbbe b]^^ 
of a «pirit4«ny), and the oxygen gas transferred, by dr- 

eary, from one gasometer to waothet, through the ^ted tube. Affmr 
the operation^ difference of vdiume, as oompmedwM ti^i 
oxygen migin^y employed, shows the compdeiSoii of 
Hie aiidnu* then d^iirils some p]ecauri<ma nece^^ to be 
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the pToc««d» and pobts out fame of it« pecuHttr adyantages ; i^e d^af 
of whiob is, that it is not liable to be allbctad by moisture, 

composition of the saccharine principle is next considerech 
under which term he includes all those substances m which hydro- 
gen and oxygen unite, in the proportion in which they form water. 
Iliese are all alimentary, or capable of l)ecoming so ; and, as they 
arc chiefly derived the vegetable kingdom, the author considers 
them as peculiarly deservbg the name of verotable aliments. Sugar 
is first examined ; of which he states that there are at least two di- 
stmet varieties, and probably many more (l>e 8 ides the sugar of milk). 
The most perfect form of this prmciple is sugar-candy prepared from 
cane-sugar, the com|X)Bition of which he states to be, carbon 
and water, 58*261 ; identical in composl^on with which are all the 
most pure specimens of the loaf-sugar of commerce. Sugar, in this 
state, contains water of crystallization ; and the author states that he 
shall give his reasons at length for considermg this principle, in the 
abstract, as consistbg of carbon 44*44, and water 55*55. 

The other variety of sugar, considered by the author as distinct, 
was obtamed from Narbonne honey. This was beautifully white, 
and crystalUzed in spherules ; deprived of its hygrometric water, it 
was found to consist of carbon 8 6*3 6, and water 63*63. Between 
these two extremes, sugars of almost every possible grade occur ; 
probably, in many bstonces, from mixture of the above two varieties. 
Some analyses d other sugars are given, such as East India sugar 
candy and refined sugar; the sugar from the maple, beet-root, &c. 

The next class of bodies considered, is the amylaceous, and the 
author commences with some remarks on the sense in which he em- 
ploys the term Protorganized. He states that he has satisfied him- 
self, from many observations, that the minute quantities of forebn 
bodies found m all organic products, instead of bebK mechanicf^y 
mixed with them, as usually suppos^, perform the most important 
functions ; in sheut, that or^nlza^on would not exist without them ; 
that when a ciystfillized substance passes into ths oigahized st^^, 
its chemioltd composition frequently remains essentially the same« ^ 
that the only di^rence that can be traced in it is the presence of a 
little more or less of water, and invariably of minute portions of some 
of foreign bodies above alluded to; and that these ampear not 
c^y to destoy its power of but usudly to change cn- 

ttnuy itsi seturible properties, llus subject he promises fr^y to 

in the mean time to adc^ the word 
to designate idl those subitoces formed essentially 
91 ^ e^stallized bodies^ but not capable of assuming 
^^tmt of the prestfnee of the foreign boi^es 

^b0ve,;alliided 

of this priimi^; the carbon horn yphich vari^ frbm 36 to 40 piir 
eedt;, to the de|^ to which it baa been dr;ied* Andw- 

of starch, snalogoWs 
whter, capable of s^pa^ 
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Utan It i» to th« wont of «ttdAti<m to ^moo 

curcumstancee that the author aaelgni ^e diflPerent mult* g^ven by 
ohomists with respect to the composition of ;thi« prind|^e ; whieh in 
the abitract, or fr^ from water* he conaidera as identical with cane^ 
sagar similarly circumstanced. 

The next principle oonaideted is tinegar* a substance that in almost 
all ages and countries, either by accident or design, hat been more 
or less used as an aliment. The author states that he had reason to 
suspect long ago that the hydrogen and oxygen In this acid existed 
in die proportions whi<di form water, but that he was not completely 
able to saUsfy himself cn die point till he employed the present ap^ 
paratuB. He decided the point by means of the acetate of copper, 
which produced no change of bulk in the oxygen employed. 
states this acid to consist of carbon 47*05, and water 52*95 ; results 
diat Very nearly agree with those of other chemists. This principle 
is not, howerer, in the protozgameed state, except the amd found ia 
almost all animal matters, and hitherto called the Laodc acid, be 
deserving of that appdlatiou. 

The last substance connected with this series is or the 

woodpr fibre, a principle subject to all tlie varieties of starch before 
mentioned. The author hnds the composition of this principle,, in 
the abstract, as containing carbon 57*14; water 52*86; and ob* 
serves, that he is not acquainted widi it in the aystallised state, but 
that he has no doubt of its existence. In proof of the alimentary 
qualities of this principle, he quotes the experiments of Profossmr 
Autenrieth, of INibingen, who states that when wtmdit reduced to a 
minute state of division, and subjected to other processes, which he 
describes, it is capable of gelatimzing like starch when boiled in 
Water, and of forming bread. 

The sugar of milk is next considered* This, in its crystallised 
state, is composed of carbon 45‘46, water 54*54* Gum-i^ic, ao** 
cording to the author, is this substance in the protorganised state, 
and, like all analogous substances, combines with any propoitioii of 
water ; and hence the diferent compositkms assigned to it bydi€er«> 
ent chemists, 

As ooimected with this subject, the author next proceeds to con* 
eider the oxalic, citric, tartaric, and saccholactic acids, the compo^ 
mtioB of each of which is given; and concludes by observing, that 
he purposely refrains from ^ ohemical observarions, tiU tlfo whple 
of w facts in his possession are laid bdbre the Society. 

S^^tbnen$$ tif mmtain itoffd of iheMcmeHc F^l^ 

h&rizontaify, in ram im4 in Lonian, % 

Edward Sabiiie, of the Rovut Artillery, Sec. E 4 S. Itsad 40110 

1627 . (^. 1 ^ 

The needles used in these expeiimenfo wmw t^Undm 
mob in diamemr, and 2^4 in length, {Manted at llm m|ds^ 
impended by asi& fflsre 6 imfoss loi^, ova^ 
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tv«Mry drble* Tht neMtei previbui ter the vibrn^ 

tions. WM drawn 50^ or W iVom the magtietie laeridian by another 
needle/ and left to oecUlate. When at had rednced its arc of vibra* 
tiott to 30°, the cotmting of it* vibrations was coiwmenced, and ter*^ 
minated at 5°. It usually^ took between 300 and 400 vibmtions to 
reduce the arc of vibration to this limit# oocnpying from 12 to 16 
mintttes. Pour of the needles, with on apparatus in duplicate, were 
sent to the author itom Professor Hausteen of Christiana# to be em* 
ployed in comparative experiments in various parts of Great firitedn* 
They were vibrated in Edinburgh by Captain Basil Hall and Lieute 
Robert Craigie, and the results are set down with the rest in this 
paper* The needles being returned, were also used in the experi* 
ments between Paris and London. The two remaining needles were 
mode by Dollond, of the same size and form as Professor HansteeH's* 
The author then relates his experiments, which were made on the Srd 
of December, about seven weeks previous to his departure for Poria, 
in the garden of the Horticulture Society at Chiswick ; and on the 
iSth of January, at Thornfold Park, near Tunbridge Wells ; and on the 
36th of January, in the garden of the Royal Observatory at Paris* 
An opportunity occurring, tlirec of the needles were sent to En* 
gland early in April, and# with one sent by Captwn Hall frc«a Edin-. 
burgh, Were vibmted by Ce^itain Chapman, R^A,, in the garden of 
the Horticultural Society# and i*ctuitied to Paris, 

Professor Hansteeo's four needles were always kept separate# but 
these by Mr. Dollond together, and nearly in contact. T"o try the 
of separation, these were separated from the 14th of Mai^ to 
the 36tli of April, and being then again tried in the same place as 
before, their timee of vibration were found unaltered. 

The author then states, iii the form of on abstract, the results ol 
the several experiments, all the details of which are subjoined in the 
fbrm of tables. The mean of all gi\^ a ratio of horlzoutal directive 
force in Paris greater than in London, in the ratio (f 1068 ; 1000 ; 

on the ouppositiDn that the dip in London is 69° 45^ and in Paris 
67° 58', the ratio of the intensity of directive force on the dippings 
needle comes out greater in l^ndon than in Paris, by about 15 parts 
in 1000. 

Ob r Ae fterivifonce ^Fhtids to BodHog pa»Mn^ t/iVm, By James 

Walker, £ 00 , F.R.S.E. Commumoated by Davies Gilbert# B 0 f* 
Read May 31, 1827. iPhil TVaae. 1828, p. 15,] 

; , Tim this is to expUuiva new mode of meosuringr the 

teN^tatme of flm4s, lylucb has of more than formerly on 

ol^sct of pwiim to the introduction of steam navipatipu, , 

Jtte laid jtwf as, is, theonftically speaking# ns the 

fqnare of the yelopity ojf friction and viscidity, 

ibis theory fo only nppii^^ to me case ofa body entirely onS deeply 
iifoaiteMi* Ifit the elevafiou of 

4fo disturbs 



t^a lai¥« and rendere theory inappUoabk ; while experinu^t, as the 
author remarks, has not yet supplied the defect. 

The author devotes the drat part of his paper to a consideration of 
the expenments made by Bossut and other membeia of the French 
Academy iu 1776, 1778, and by the London Society for the Improve^ 
ment of NaviJ Architecture in 1793 and 1798. Both these sets of 
experiments he regards as inconclusive, partly from the small size of 
the fbating body and the small velocities used, but chiedy from the 
inadequacy of the means of measuring the actual resistance, and the 
sources of error arising firom the rigidity of the cords used, the fric- 
tion of pulleys, and that of the line itself dragged tlurough the water, 
the moving power being a weight suspend^ and descending uni- 
formly. 

In the experiments which form the object of this paper, all these 
sources of error (which, in some cases, amounted to three times the 
resistance to be measured,) were avoided by the simple contrivance 
of estimating the strain exerted on the boat, at every instant, by a 
spring weighing machine immediately attached to it, through which 
the tension of the cord was of course transmitted, and which mea- 
sured the actual tension exerted in overcoming the resistance of the 
boat, umnixed with any of the other causes of the destruction of power. 

The apparatus employed is illustrated by drawings, Hie experi- 
ments were made in the East India Im|)ort Dock, whose ske and 
depth are such as to allow no resistance arising from the sides or 
b(^om of the dock. The boat being drawn at each experiment over 
^tbs of a mile, the time of passing over -Arth was carefully noted, 
and the tension or resistance read off and regisjered every two se- 
conds. The velocity was preserved untfonn by applying the power of 
men turning a barrel in measured time by the swing of a pendulum. 

Four sets of experiments were made on boats of 18 and 28 feet in 
length, variously loaded, and on a Thames wherry, with velocities 
from 2 to miles per hour ; and the conclusion from them all is, 
that the resistance increases in a higher ratio than as the square of 
the velocity. 

Mr. Wadker concludes this paper with a comparison between the 
effect of moving power applied on a rail-road and on a c«mal, which 
from these experiments appears to be reduced to equality at lower 
Tdooities than if the resistance to the boat were as the square of the 
velocity. 

On CcmisHtms m thi EkmiU$ of Delambre's Sohr Tables re- 

^r^eorge Biddell Aiiy, Esq. M.A., Fellow qf Trinity 
Cambri^, nnd Lucasian Professor of Matkemties Iti the Univef^ 
(f €antm^e> Comnmfdcated by John Frederidk WOliam 
Esq^ FJP Read December 6, 1827 . [PJWL IVwi>s;l826,> 

. Ihe anther was decked by riie Boaid of Longitude to : 

dkcoidaneks between the r%fat asommume of the 
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Gfeeawioh^ aince the erection of the new transit instrument, and as 
computed by the aoiar tables of Delambre, which are used in the 
oomputatbn of the Nautical Almanac ; with a view to the discovery 
of the errors in the elements of those tables. Ihe ntimber of obser- 
vations which this comparison was made is 1212, and they ex- 
tend, with an interruption of only three months, from the end of 
July 1816 to tlie end of the year 1826. Ihe result of the compari- 
son at first indicated the necessity of a correction of the epochs of 
the sun's lonf^tude, and of the longitude of the perigee, and per- 
haps also of tlw equation of the centre. But upon pursuing the ex- 
amination tiirough a series of years, it became manifest t^t sonm 
other source of irregularity existed, and that this could be no other 
than an erroneous estimate of the masses of some of the planets, es- 
pecially of Venus and of Mars. A more critical examination showed, 
that there was also an error in the assigned mass of the moon. 

The author proceeds to state the process by wluch he arrived at 
the determination of the amount of these several corrections# It was 
found necessary in these investigations to take into account an error 
which occurred in the tables with regard to the secular motion. It 
results from his researches, that the epochs for 1816 and those for 
1821 to 23 ought to be increased respectively by 4^'’734 and 6''*061; 
that of the j>erigee increased by 46”*3, and the greatest equation of 
the centre diminished by 0'^*84, The mass of Venus should be re- 
duced in the proportion nearly of 9 to 8, and that of Mars nearly in 
the proportion of 22 to 13. On a comparison of these results with 
those which have been derived from an examination of some of Dr. 
Maskelyne's observations, as ^ven by Burkhardt in the CoM$a$S9ance 
de9 Terns for 181 6, they are fbuitd on the whole to agree in the most 
satisfactory manner. The principal discordance occurs in the corrao- 
tion df the place of the perigee ; a discordance which the author 
thmks may arise either from want of correctness in the calculation of 
the term in the motion of the perigee, depending on the square of 
the rime, or, what is more probable, from some undiscovered ine- 
quality in the formula, which is a function of the sun's mean lon- 
gitude. 

Saepmments to determine the Difference in the Length of the Seconds 
(PeadufirSi «n JLcadoff and in Ports, Sg Captain Edward Sabine, 
of the Rogai Artillery, Secretary of the noyal Society, Communi- 
cated hy Thomas Young, M.D.> Forekn Secretary to the Royal 
Society^ and Secretary to the Board of Longitude, EeadNovember 
1^,1827. [PAif. 1828, 33^3 

The author ccmunimoee th^ theex- 

isring ttate of the deiermmUrions of stimdards in the two 

countries ^ a^.hc obs^^ up attempt made by M. Arago in 1817 
and I^dlS, ^ bring into unmediate comparison the standards of the 
two proved ineorielusive from the rates of the pendidmois 
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Tht having obtained Hk Gtaoe the Maiter^goniarid^ 
tibe Onb^ce a genefcd leavo of abieiiOe fh>m hie tniiitairy dutiet eh 
long «« he could be usefuUf employed in ecientiHc pursuits, eondeived 
he cbuld no way satisfy the condition better than in carrying into 
effect this purpose. Accordingly, being provided with two pendu- 
lums, one made for M. Schumacher, another the property of the 
Board of Longitude^ he Set out for Bsuis, whither the peiidulams were 
forwarded to him. 

The comparison was made in Paris at the Royal Observatory, ih 
the Salle de la Mdridienne, on the 8]mt in which M. Biot’s meaeum- 
ment had been made, and every proper facility and assistcmoe idfeded 
him. ITie coincidence-clock was compared every 12*' by M. Mathieu 
with the transit-clock of the Observatory. On the 27th of April, the 
weather having set in mild and steady, the experiments were begun. 
The results are stated in the form of ap|>ended tables, of uduch a de- 
tailed account is given. Table 1. contains the daily rate of the clock 
used for the coincidences. Table 11* contains the particulais of thir- 
teen distinct determinations of the rate of the pendulum No. 8. ; four 
by M. Mathieu ; four by M. Nicollet; three by the author ; one by 
Messrs. Nicollet and Savary conjointly ; and one by M. Savary and 
the author. Tliey are corrected as usual. Table III. Contains the 
results of thirteen similar determinations of the rate of the pendulum 
No. 7, in which the author was also assisted by Messrs. Freycinet and 
Duperrey. 

Each of the pendulums, when not used in observing coincidences; 
was employed in determining its rate by a journeyman-clock orcoun- 
tor, — a method used by Messrs. Freycinet and Duperrey, bat which 
the author thinks inferior to that of coincidences, though capable of 
giving good results. The particulars of these are given in TeWes lVi 
and V. From all these experiments in conjunction, it appears that 
the numbers of vibrations performed in a mean solar day at Paris (re- 
duced as usual) by the two pendulums^ were respectively 8S222*06 
and 86983‘88. 

The pendulums and apparatus Were re-conveyed to London early in 
September by water, and the rates again determined at Mr. Browne’s 
house in Portland Kace, by means of that gentleman’s excellent 
docks, and transit observations made by Captam Sabine. ’The prer 
oautions used are fully detailed, and the observations, which are also 
appended in a tabular form in Tables HI. VH, VIII, IX, X, XI, the 
author being assisted by M. Quetelet, of Brussels. They give ae a 
ftahl result 85933‘29 and 85946*85 for the numbers of vibratioxw re- 
spectively, made by each in a mean solar day, similarly reddced fof 
London. 

As a final result of the whole operation, tiie author regwhds ISP'Op 
ait the acederhtion of the seconds pendulum in passing from PiWis tb 
London. The same accelctaticm deduced from a comparison M . 
Biot’s and Captain Kater’s direct measurements the nkciim^ pefij- 
ddum, in Pasis comea OTrt 11*^8, or^ 

length of the secofids obseri^ed hy 
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tivMvrfmed to Pam by lui warned retardation of 12*i gim a lengtli 
differing &om M« Biot*e 0*00023. Borda's agreee within 0*00079 
with M. Biot's* and Captain kater’s, so transferred* holds very nearly 
a mean between the two, but approaches rather nearer to Biot's than 
to Borda*s. 

On the Meiimrement of High Temperaturn^ By James Prinsep* JEsj. 
A»my MaHer of the Mint at Benaree. Commanicnte^i Peter 
Mark Eoget, JIf.D. Secretary of the Royal Society. Head Decem- 
ber 13, 1827. \Phil Trans. 1828, p. 79.] 

The author, after adverting to the many abortive endeavours of 
former experimentalists to obtain instruments for the accurate ad- 
measurement of high temperatures, and after suggesting doubts as 
to tlie confidence to which Wedgwood*8 pyrometer is entitled, de- 
scribes several attempts of his own to effect this very desirable object. 
In the course of his inquiries, a remarkable fact presented itself to his 
notice in the change which occurred in an index constructed on the 
compensation principle, and formed by two slips of metal, the one of 
silver and the other of gold, originally quite pure, and united with- 
out any alloy. In the course of a few years, although it had never 
been subjected to a heat above that of melting lead, the whole sur- 
face of the gold became converted into an alloy of silver, the impreg- 
nation extending gradually to a considerable depth in the gold, and 
destroying the sensibility of the instrument to changes of tempera- 
ture, After trying various plans, he gave the preference to on© 
founded on the following principles ; namely, that the fusing points 
of the pure metals are fixed and determined ; that those of the three 
noble metals, namely, silver, gold, and platina, comprehend a very 
extensive range of temperature ; and that between these three fixeq 
pennts in the scale, as many intermediate ones as may be required 
may be obtained by alloying the three metals together in different 
proportions. When such a series of allo 3 ''s has been once prepared, 
the heat of any fixrnace may be expressed by the alloy of least fusi- 
bility which it is capable of melting. I'he determinations afforded 
by a pyrometer of this kind will, independently of their precision, 
have the advantage of being identifiable at all times and in all coun- 
tries ; the smoilness of the apparatus is on additional reooxnmendatitm, 
nothing more being necessaiV than « litrie cupel, containing in sepa- 
rkte cells the ^quisite number of pyrometric alloys, each of the riae 
of a iwn^s head* The specimens melted in one experiment need only 
to be fiattened mider &e hammer in order to be again ready for use* 
For the purpose of concisely registering the results, the author ©tn- 
ptoys a rimplc deotoal method notation, which at once expresses 
tbe^ nxtore of idloyr nod with the scale of tem> 

perature. Tims O *28 P would iimote w with 23 per 

cent, of pktum. As Ihe distanoe between points of fusion M 
of gold is not e<msidendde, the author divides this dktanoe 
ten measueesrff mds by a 
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cewlye adiditlon of 10 per ceiife. of gold to the silver, th^ fusiOu of 
vbiclift when pure, marks the point of xero ; while that of gold is 
reckoned at ten degrees. If minuter subdivisions were required for 
particular objects of research, these might easily be made, following 
always the decimal aeries. From the point of fosion of pure gold to 
that of pure platioa, the author assumes 100 degrees, adding to the 
^oy which is to measure each in sucoesslon 1 per cent, of platina. 
Whether tliese bypotlietical degrees represent equable increments of 
temperature is a question foreign to the purpose of tliis piqpor, and 
must be the subject of future investigation. The author then enters 
into a detailed account of Uie method he employed for insuring ac- 
curacy in the formation of the requisite series of ^oys, and of various 
experiments undertaken to ascertain their fitness as measures of high 
temperatures. The determinations of the heats of the difiPerent fur- 
naces adapted to particuhir objects, are given in a tabular form, llie 
remaining portion of the paper contains the recital of the author's 
attempts to determine by means of an apparatus connected with an 
air thermometer, the relation which the rising ]K)int of pure silver 
bears to the ordinary thermometric scale. An extensive series of ex- 
periments, of which the results are given in a table, were made with 
this apparatus. From tlie data thus afibrded, after making the ne- 
cessary corrections. the author deduces the following results in degrees 
of Fahrenheit : vix. A full red heat 1200®; orange heat 1660®; melt- 
ing point of silver (which had been estimated by Wedgewood at 
4717®, and by DanieQ at 2236®.) 1830® ; of silver aUoyed with one 
tenth gold 1920®. 

The paper is accompanied with drawings of the apparatus em- 
ployed. 

0» Obtain Parry's and Lieutenant Foster’s Experiments on the Vela* 

cit^ of Sound. By Dr. Gerard Moll, Professor tf Natural PJWfo- 

sophy itt the Uniuersity of Upreel^, Communicated by Captain 

Henry Kater. V.P.R.S. Eja^ January 17, 1828. IPm. 

1828, j?. 97.] 

In this paper the author institutes a comparison between the re- 
sults of the experiments on the velocity of sound mode by Captain 
Parry and Lieutenant Foster, in the arctic regions, and those deduced 
from the theorerical formula of Laplace/ At the temperature of 
•r- t7®*72 of Fahrenheit, and with a baromdric pressure of 29*936 
^hes, the mean result of all the observations gave a vdocity of 
i()36* 1 9 second. With the same data, this velocity, by 

oaloulatioja according to the formula of Laplace, would be 1017*72 ; 
difierin|( ftom the observed velo^ by 17*47 feet only. $iitdlar 
c^pax&ms of pailicidar observa^^ axe selected as being 

made under fevbUrable circumstances, with the dedttetkms 
theory, are xaa^ by thy author with but Uttle variatioii in % 

Prom the whofe lnyea^^ he drau^ oondindon* l3int 

high kritudes. m is very 
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oalculfttions are founded are more uncertain than at ordinary tein|>e^ 
ratures ; thiia conHrming the opinion of Laplace, ^ho eaya, In speaJdug 
of tdteee differenceB, ** qu^eUes paraisaent ^re dans lea limites dei^ 
petitea erreura dout cette experience, et lea Kidmens du calcul, doht 
j’ai fait usage, sent encore susceptibles.” The author shows by ail 
elaborate calculation, that the influence of moisture in the atmosphere 
on the velocity of sound must at these two temperatures be quite 
trifling, not amounting in any case to mote than a few inches in a 
second ; and that this element may therefore be safely neglected in 
the computation* He next proceeds to compare the experiments of 
the northern navigators with those of Dr. Van Beck and himself, and 
also those of other observers, adverting to their general a^ement ; 
which, he obseryes, is sufficiently satisffictory to warrant the conclu^ 
sion, that whatever difference may still be found to exist between 
computation and observation, is rather to be ascribed to some imper*. 
fechon in the theoretical formula, than to any fault or negligence in 
the observers. He concludes by remarking the strong testimony 
which Captain Parry's observations afford of his exemplary accuracy, 
amidst the great difficulties with which, from the circumstances in 
which he was placed, be had generally to contend, 

An Account lof a Senes of jE^J^eriwen^^ made mth a view to the Con- 
struction of an achromatic Telescope with a fiuid concave Lens^ in 
stead of the umal hens of Flint Glass. In a Letter addressed to Da- 
vies Gilbert, Esq. ME. President of the Royal Society. By Pcter 
Barlow, Esq. F.R.S. SfC. Read January 17, 1823, IPhil. Thms, 
1828, /». 105.] 

The idea of constructing achromatic telescopes with fluid lenses 
was flrst suggested to the author by the attempt of Messrs. Gilbert 
to apply to practice the principles and rules for the construction of 
oplatmtic object-glasses, laid aovnx by Mr. Herschelin the Philosor 
jmioal Transactions for 1821. In following these suggestions^ the 
author became sensible of the difficulty of obtaining flint ghuM of 
sufficient size and purity for astronomical tclescojjee ; and was thence 
led to consider the jposribility of substituting some fluid in place of 
glass* Dr. BUur had, many years ago, succeeded in makang Very 
perfect tdescqjea of this description, but he still retained the w»e of 
ghtss. Among the various fluids adapted to this optical purpose, 
tha^ author Mve a decided preference to the siilphuret of car^^ 
comb&ea j^pertias of perfect transparency and freedom from 
oolOuti with a refra^ve index nearly equal to that of flint glass, and 
with a m^[>cmive than dduMe, properties which it appears 

to retak und^^ thd which it is likely to be ex- 
posed ^ ah After Severd trials, Mr. BMow 

aeiie^ndKied the 1;>est method of confining this fiffid, btit was ht first 
dniinoccsaftil in his stfcc^ fe construct with it a tele 50 <^ tji 3 
'■inighfcfe';-^erfw ■''t^e^flfterwa^dB'uhd«rt(^ 

ottd of 3 he at 

wi^ It Was hhie to sepmte d gieht i^ 
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ber of double flters of the oleae erhieh 8ir Williaio Kmohel His 
pointed out «s testa of a good 3^«snch ie^ctor. Encouraged by hia 
eucoeaa, he again attempted a 6^inch object-glass, with a different 
manner of adjusting and securing the lenses, and considers the result 
of hk endeavour as proving at least the practicability of the construc- 
tion. Ihis instrument, with a power of 143, shows the small star in 
Polaris so distinct and brilliant, that its transit might be taken with 
the utmost certainty ; it exhibits distinctly the sm^ stars in a Lym, 
AldebaraUi Higel, &c. and decidedly separates Castor, y Iieonis, and 
eBootie. The belts and double ring of Saturn are well exhibited with 
a power of 150 ; and the belts and satellites of Jupiter are tolerably 
defined with the same power, but will not bear a higher power than 
about 200. 

In the usual construction of achromatic telescopes, the two or the 
three lenses composing the object-glass are brought into immediate 
contact. But the high dispersive power of the sulphuret of carbon 
enables Mr. Barlow to place the fiuid correcting lens at a distance 
^om tlie plate object lens equal to half its focal length. By this 
means the fiuid lens, which is the most difficult part of the construc- 
tion, is reduced to one half or less of the siae of the plate lens. This 
construction, therefore, renders us independent of fiint glass, enables 
us to increase the aperture of the telescope to a considerable extent ; 
and gives us all the light, field, and focal power of a telescope of one 
and a half time the length of the tube. The author investimtes 
analytically the formulae for calculating the proper distance of the 
lenses on this construction, and expresses a hope that further experi- 
ments will enable us to determine the precise disf^ce which shaB 
reduce what has been termed the secondary spect^m, inseparable 
j&rom the ordinary construction, either to aero, or to an inconsiderable 
amount. 

A Co/nfoytie of N€bulm oni oh 8 ter 9 of Stats in the Southern Smu 
sphere, observed at Paramatta in New South Wales , 5y James Dun- 
lop, Esq* In a Letter addressed to Sir Thomas Bris- 
bane, Bart, late Governor of New South Wales, rresmted 

to thsMopal SoOiety by John Frederick William H^sehel, Esq, Vice 
President, Eead December 20, 1827. [PAif, TVeas. 1828, p, 113 J 

The observatior^s, of which the results are here gtvmi, were msMk 
by Mr. Dunlop in the open air, with a 9-feet refieoting telescope, 
ibiiviag ^6 clear aperture of the large naurror 9 inches, and fitted up 
as a meridian telescope; Ihe portion of which, and the index 

ascertained by the passage of known stars, The dtwtriii^ 
accompany the paper were made at the time of nbiereatiefi 
ol of a great number of mhvlm and dusters, 

p«itimila% the nebulm major and minor. The paper OjcnSe^ t 
estalogue and jdascriptioi^ of 629 nebulw, arranged in ihe 
their soiith 1^^ distoce, and in xones fbr aiuh degnre^^^ 
of tbek right aacensieny A lew observatioim aCe sul^ 
bing mere parimdmdy the appewanoe of th^ nebula nddmr, wtfidi. 
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seen throng tbe telescope, resembles one of the brighter portions of 
the milky way; of the neWa major, tdiich is brigWr, more irre- 
gular, and composed of a great number of different parts ; and of the 
dark space on the east side of the cross, or the bla^ cloud, as it it 
called; which is occasioned by the almost total absence of stars. It 
is remjirked by the author, that neither of the two nebula, major and 
minor, are at present in the place assigned to them by La Cailie. 
He fiends also that scarcely any nebula exist in a high state of con- 
dentation, and very few even in a state of moderate condensation 
towards the centre. Some have bright points in or near the centre, 
many of wnich may be stars ; but the greater number of the nebuhe 
appear only as condensations of the general nebulous matter into 
faint nebulae of various forms and magnitudes, generally not well de- 
fined ; while many of the larger nebulous appearances are resolvable 
into stars of small magnitudes. But whether nebula are universally 
thus resolvable, is a question of which our instruments are yet in- 
competent to afford a direct solution, and in the discussion of which 
we have only analogy as our guide. 

An Account of Trigonometrical Operations in (he Years 1821, 1822, 
and 1823, for determining the difference of Longitude hetmen the 
Rogal Observatories of Paris and Greenwich. By Captain Henry 
Kater, V.P.R.S. Read January 81, and February 7, 1828. [PAi7. 
IVans. 1828, 153.] 

The first section of this paper contains a narrative of the pro- 
ceedings of the Commission appointed for executing the object aa- 
nounced in the title. 

'JThc first trigonometrical operations for connecting the meridiatitof 
Paris and Greenwich were carried on by General Roy, in coopera- 
tion with Messrs, de Cassini, Mechain, and Legendre, in the year 
1750, an account of which was published in the Philosophical Trana- 
aettons of that par. In 1821, the Hojal Academy of Sciences, and 
Board of Wngitade at Paris, communicated to the Royal Society of 
liOndon their desire tluit these operations should be repeated, and the 
ftxUowing €k)inmissioners were nominated by these scientific bodies 
for that purpose ; namely, Messrs. Arago and Mathieu, on the part 
ctf the Academy of Sciences; and lieutenant-Colottel Colby and Cap- 
tsim Kater, on the port of the Royal Society, 

im^maent employed in these (aerations was the ipeat 
of jRiOiiisden, beloiq^ng to the Royal Society, and the same 
li^kih had formerly been used by General Roy. 

to adopt as a base, some one of the distaiicetk 

r ' m by the tri^nometriofld survey of Great Britain, and to conneot 
idtii Generid lUy 8 but it found that the guns apnd 

WO^^vpipes^ whi<m had stations, had been eitlier 

loosed or the could not be immediittdlf 

oeacHTteteedi^ the stations upon lio 

ooeott of Bngknd and were lamps with eompound Immi 



conetrwct^d under the direction t>f M. FresneL These lenses wre 
3 feet in diameter* and were oompoaed (^ numerous pieces; the Sght 
they i^ve far exceeded that of my of our lighthouaea* appearing at 
the distance of 48 miles, like a star of the ^rst magnitude* Btalfa 
wrere also erected near the lamps, hut these were only occasionaUy 
visible. 

These lamps were placed under the care of proper attendants on 
stations selected upon Fairllght Down and near Folkstone I'umpike, 
and the observers then crossed the Channel on the 24th of Septem- 
ber 1821, and stationed themselves atBlancnez. Their observations 
were for some time retarded by tempestuous weather, but were com- 
pleted on tlie 7 th of October, They then removed tu Montlambert, 
u fort situated on a height near Boulogne, where a further delay oc- 
curred in consequence of an accident tliat had happened to the lamp 
at Fairligbt. On the 14th they returned through Calais to Fair%ht. 
Here they at length succeeded in discovering the wooden pipe by 
which General Roy had marked his station, and which had been bu- 
ried 4 feet deep in the earth. In order to preserve this point, a mill- 
stone, having the words Hoy's Station " cut upon it, was placed 
level with the surface of ^le ground, its centre being precisely over 
the centre of the pipe. 

I’lie party next juoceeded to Folkstone; and in order to carry on 
the series towards London, stations were selected on Stede Hill and 
Wrothara Hill, which were connected with Folkstone by an interme- 
diate point on Tolsford Hill, from which the stations on the French 
coast are visible, and the triangles connected with the church of 
Ndtre Dame at Calais. It was found impossible to connect the tri- 
angles directly with the base measured by General Roy upon Houns- 
low-heath, on account of many intervening buildings since erected, 
which now intercept the view of one end of the base from the other 
end. The summer of 1822 was employed in the choice of stations, 
one of which was the temporary meridi^ mark erected near Ching- 
ford for the Royal Observatory, pd which was fixed upon in orto 
that the side of one of the triarglea might coincide with the meridkh 
of Greenwich. Observations were next made from Leith Hill, Wrot- 
ham Hill, Stede Hill, Crowborough, and Severa-droog Castle, on 
Shooter's Hill, which were connected with Greenwich by ttie north- 
west pinnacle of Westminster Abbey and the cross of St. Paul's; and 
^terwards by means of Hanger Hill, with Fairlight Down and 
stpim turnpi^. A difi&eulty occurred in barring from the station 
on Shooter's Hill the signal stofr erected upon Hang^ HiU, in con-^ ; 
sequence of the intervening 6m<dceof Loi^on. This was obviated 
by a contrivance of Colonel Colby, consisting of several tin 
imiied to the staf, and disposed one above another at such mi^es 
to refiieot in succession the sun's rays in the direction of l^iboQ^a 
Hill, and thus to i^wer the purpose of a hehostat. Bach plate gave 
ip its turn a neat image of the sun, resembling a fixed star^ wlidr 
was seen through * 4»noke so to render the hil atat^ 

viribk. 
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In July of the next yeex, 1823, the theodolite belonging to the 
Ordnance was placed at the tstation at €hingford« and the series of 
observations, which had been left imperfect the preceding autumn, 
were completed. Pains were taken by rinking stones of proper size, 
with the word " station ” marked upon them, and also by observing 
the angles formed by steeples and other pemanent objects in iht vi- 
cinity, to preserve the identity of the stations, for the use of future 
observers. 

In tlie second section, an account is given of the methods of com- 
putation that were addpted. The method which have been employed 
for geodetical calculations, may be reduced to three ; — the first con- 
sists in considering tlie observed triangles as spherical triangles, of 
which the sides are to be computed by spherical trigonometry ; the 
second is to deduce from the spherical angles, the angles formed by 
the chords, and thus reduce the spherical triangle to a plane triangle ; 
the third consists in deducting from each of the observed spherical 
angles, one third of the spherical excess, which reduces the triangle 
to a plane triangle, in which the computations may be made by plane 
trigonometry. This last metliod, devised by lie Gendre, and which 
is recommended by its elegance and simplicity, was the one employed 
on the present occasion. 

The third section comprises the details of the observations of the 
several triangles, and the computations made from them of the actual 
distances of tlie several stations. As the standard of linear measure 
employed by General Roy for the measurement of the base upon 
Hounslow Heath differs by a small fraction from the Imperial stand- 
ard yard, it was found necessary to add 5*82 feet as a correction 
to that distance. Corresponding corrections to all General Roy's 
measurements may be obtained by using the constant multiplier of 
-0000691. 

The fourth section is occupied with computations of the instances 
from the meridian, and from the perpendicular to the meridian of 
Greenwich. 

The fifth section contains the investigations of the latitudes and 
longitudes of the several stations. In ^ese computations the ellb- 
ticity of the earth has been assumed at one dOOdth, as being nearly 
the mean between and riv* the limits between which tiae eU^ 
tiolty is generally supposed to bo comprised. 

The sixth section contains remarks on the observations of the pole 
star for determining the direction of the meridian, showing the small 
degree of iHshaiice to whk with reference tb that object, such ob- 
sevvtdions ai« entitled, and oko on the detertaitkation of the leng^ 
^of the degree upon a diele perpendicutat to the meiddm^^ which is 
Ma^ to smular cabsa» 

^ section is on the measurement of the heights of the 

italiom aboyedbe level of the sea i and the influence of tettestiial 
refriustitai cm the 

As the results of M. Aragnh observations in France have not y«et 
haeii ptdklirified, the longitude Cadais mu^ he taken, as givim m the 

voi,. II. * 
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to be 0^ 28^ 59^* west of Parift; which ibdded 
to 51' l^'*73, itaocitloDIgitude from Greenwich^ resulting from 
the .preceilin^ work* gives 2^ 30' i7"*75 lor the diflToretice of lonptude 
bft^eu Fans tmd Greenwich ; which is equivalent to 3^ ^1**1 8 in 
time^ diffewg only 0**28 in delect from the results obtained with hre 
signals as reported in the Phil. Trans, for 1826, by Mr. Hnrachd.. 
As the accuracy of the preceding walk; wholly depends upon the de^ 

K e of reliance that may be placed upon the base at Hounslow 
sth, which is somewhat questionable, the author recommends that 
u new base be measured to connect in the most unexceptionable man- 
ner the stations of Leith Hill and Wrotham; to the successful accom** 
plishment of which, the arrangements so happily devised by Colonel 
Colby for compensating expansion would eminently contribute. 

An Appendix is subjoined, containing miscellaneous observations 
with respect to various objects connect^ with the proceedings, ac- 
companied with tables rekting to the computations. The methods 
employed for securing the permanence of the positions of the micro- 
scopes of the theodolites are pointed out, and die influence of various 
minute causes of inaccuracy is inquired into, especially ^at at lateral 
refractiem, which frequently cccesiored a aenjuble vanation in the 
same angles observed in different states of the weather. 

The oiimnal observations relating to the work are deposited with 
the Koyal Society, for the purpose of being consulted whenever qcr 
casion may require. All the angles employed in the work, with the 
name of me observer, and the manner in which they were derivecL 
are j^ven at the end of the present paper. Tables are also giren 
detailing the observations of the pole star. ^ 

On the Phenmena of Volcumes. Sir Humphry Davy, Bart. F.R,8. 

Read March 20, 1 828. [Phil. Trane. 1 828, p. 241 .] 

In a paper on the Decompositbn of the Earths, published in the 
Philosophical Transactions for 181*2, the author offered it as a coP* 
. jecture that the metals of the alkalies and earths might exist in the 
interior of the globe, and on being exposed to the action of air and 
water, give rise to volcanic Are to the production of lavas ; 
the slow cooling of which, basalfrc and other cryataUine rocks mig& 
subsequently be formed. Vesuvius, from local circumstances, ^pre-^ 
seats peculiar advantages Ah- investigating the truth of fras hypo-r 
tlmdis; and of these, the authpr avaU& lumaalf during his reskiemoe 
at Mj^es in the months of December . 1813, and of January and 

1820. A small eruptaon had taken place a few emys bei^ 
he liimled the mountain, aiid a stream of lava was th«& flowing, wbh 
considerable acrirityfimm an aperfrom in the moimtain a lil^e ixsl^ 
Ifre enderw which was throwii^ up showers of red-Jmt etcines every 
two or.^ree mmutes. On ik humiog from the was .per- 

fectly fluid, and neeark whitedmt ; its surface imuenred to be Ip 
lent agitntkm, from & bunting (ff numerc^ bubbles, which emitted 
ckmdsnf white smoke. Iheiewasnoappesranoeofmon vivid igm 





in lava when it was raised and muted out bjr an Ica^jbdle,^ A 
portion was thrown into a glass botUe, which was then clwd with a 
ground stopper ; and on examining air in the bottie some time 
afterwards/ It was found not to have lost any of its oxygen. Nitre 
thrown upon the surface of the lava did not produce mum an increase 
of ignition as would have attended the presence of combustible mat^ 
ter. The gas disengaged from the lava, proved on examination to 
be common air. When the white vapours were condensed on a cdd 
tin plate, the deposit was found to consist of very pure common sidt; 
and the vaponrs themselves contained 9 per cent, of oxygen, the rest 
being aeote, without any notable proportion of carbonic add or sol^ 
phnrous acid gases ; although the fumes of this latter gas were ex- 
ceedingly pungent in the smoke from the crater of the volcano, • On 
another occasion the author examined the saline incrustations on the 
rocks near the ancient bocca of Vesuvius, and found them to consist 
piindpally of common salt, with some chloride of iron, a little sul- 
phate of soda, a stiU smaller quantity of sulphate or muriate of potassa, 
and a minute portion of oxide of copper. In one instance in which 
the crystals had a purplish tint, a trace of muriate of cobalt was de- 
tected. Prom the observations made by the autlior at different pe- 
riods, he concludes that the dense white smoke which rose in immense 
columns from the stream of lava, and which reflected the morning and 
evening li^t of the purest tints of red and orange, was product by 
the salm which were sublimed with the steam. It presented a stri- 
king contrast to the black smoke, arising from the crater, wluch was 
loaded with earthy particles, and which in the night were highly lu- 
minous at the moment of the explosion. Hie phenomena observed 
by the author afford a sufficient refutation of idl the ancient hypo- 
theses, in which volcanic fires were ascribed to such chemical causes 
as the combustion of mineral coal or the action of sulphur upon iron, 
and are perfectly consistent with the supposition of their depending 
upon the oxidation of the metals of the earths upon an extensive 
s^e in immense subterranean cavities, to which water, or atmosphe- 
ric air, may occasionally have access. Hie subterranean thunder 
heard at jgeetA distances under Vesuvius, prior to an eruption, hadi* 
cates tiie vast extent of these cavities t and the existence of a subter^ 
ranean commumeation between the Solfkterra and Vesuvius is esta- 
blished by the &ct, that whenever the latter is in an active state, the 
fbrmer is comparatively tranquil/ In confirmation of these views, the 
author remam that almost aU the volcanoes of contidarahle tnagtti- 
tude in tiie old worid are in the vicinity of the sea : and in those 
vritm the sea is tnoredistant, as in the vdlcaimes of South Ameiiim, 
the water may be supplied great subterranean Itites ; for Hmh- 
bci# states tWt some of these tmow qucmtlties of fish. The an- 

the hyp^esUof thenudeusof tiie 
gpkihe 1>eii% cbmpesed of matter UmidM by beat, offers a stiO murb 
tittjple seduMon 
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Abitmct of It Mkewohgitul Journal kept at Benurts during ike Yeprn 
1824, 1826, and 1826. By James rrimap. Esq. Assay of 

tha Mint at Benares. Commumcated by Peter Mark lliget, M.E. 
Secretary of tlie Royal Sodety, Head January 26, 1828. [PhiL 
Trans. 1828,/?. 261.] 

'fba registers, of ’which the monthly results are presented in a 
tabular form, contain an account of the states of the barcuneter, 
thermometer, the air hygrometer, the ’wet bulb hygrometer, the de- 
grees of aqueous tension, amount of evaporation, quantity of rain, 
wind, and other circumstances relating to the weather at Benares 
during three succeastve years, lire author states it as his opinion, 
that the diurnal oscillations of the barometer, as well as the monthly 
variations, are dependent on the alterations of the specific gravity 
the air from changes in its temperature ; the o{)erations of 'which may 
he traced with much greater distinctness at Benares Umn in the more 
variable climates of Europe. He illustrates his position by graphic 
representations of the changes in the barometer, corresponding with 
those of the thermometer. 

♦ He next points out a method of reducing the indications derived 
from hygrometers of different constructions, to absolute degrees of 
aqueous tension : and concludes, by expressing a hope that tlie cul- 
tivators of hygrometrical science in Europe would take pains to fur- 
nish standard Instruments of comparison at the several ptincipid 
stations on the Indian continent; as such a measure is the only 
rity which can be obtained against inaccuracy in the observations that 
are now very extensively carried on in that part of the world. 

A Description of a vertical footing CoHimator ; and an Account of its 
application to Astronomical Ohsertfations with a Circle and with a 
zenithTelescope. ByCaptuinRemyKB.ttr,V,P.R.S. Read April 24, 
and May 1, 1828. [Phil. Transit 1828, p. 257.] 

The constmcrion of the instrument which forms the subject of this 
pawr, is a material improvement on that of tlie horizon^ doatit^ 
coUimator, of which an account was given by the author in the Phi- 
losophical Transactions for 1826. Its superiority is dcrh^d from its 
adaptation to the vertical instead of the horizqntfu position, by which 
the sources of error arising from the necessity of transferrmg thq in- 
gtrtnxmntto the observatory, and of taking the flout 

out of megroury and replacing it, at each observation, are wholly ob- 

viated. The verticid floating collimator has the further advantage) :of 
being adi^tcd for use, not only with a circle, but also mth u 
ieope. eidw of the refracting or reflecting kind. Such a teleSfsqpe, 
lurxdshed wlt^ a wire micrometer, and directed to the zenith, 
a zenifh l»las0ope,^^^fr^^ from all the objeetiana to 
sector, and the mtMi tulpmpo/with a |dinnb him, ^ ^ ; r 

The inafrument itsell is snpimrted on a square mahogany 
which slides on two parallel beams flxed at the upper part of the oh- 
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Bervatory in the direction of the meridian* and which has a circular 
aperture in the centre* having at ite edge a projecting rim of iron to 
admit of the paesage of the telescope. The telescope* of which the 
focal length is 8 inches* is supported in the verticid position by a 
bridge connecting it with a circular iron ring, 10 inches and •iVths in 
diameter* which floats in mercury. The mercury is contained in a 
circular iron trough, the central aperture of wliich is suflicientiy large 
to allow of its turning freely round the rim, which rises from the 
margin of the aperture of the stand. The object-glass of the tele- 
scope is placed at its lowest end, and its focus is owupied by a dia- 
phragm, composed of two brass plates, each cut so as to form an 
angle of IS 5°, and placed opposite to each other, so tliat the angular 
)>oint8 are brought to an accurate coincidence ; thus leaving on each 
side intervening spaces, which form vertical angles of 45° each. The 
telescope below, whether belonging to a circle or a zenith telescope* 
is to be directed so riiat the image of these angles shall be bisected 
by the micrometer wire ,* for which purpose the diaphragm of the 
collimator is illuminated by a bull’s-eye lantern* placed at a conve- 
nient distance upon one of the l>eRms crossing the observatory, the 
light being reflected downwards by a plane mirror placed on a screen 
with a suitable aperture immediately above the collimator. The col- 
limator is then to be turned half round in azimuth, the motion being 
facilitated by rollers, and limited, as to extent, by two catches whi<il 
receive a projecting wire fixed to the outer circle of the trough. When 
in this situation, the observation of the diaphragm by the telescope* 
and the bisection of its angles, are to be repeated* and the mean of the 
two positions will indicate the exact point of the zenith. 

Minute directions are j^ven by the author for the construction of 
all the parts of the collimator, and for their proper adjustments ; to- 
gether with on account of the precautions to be taken in the employ- 
ment of the instrument. The time required for completing the de- 
termination of the zenith point by its means, need not exceed two 
minutes ; and if to this be added the time necessary for a second set 
of observations of the same kind, for the purpose of verification, and 
of a nearer approach to accuracy, the whole time required will not 
be more than five minutes, during which it is not probaWe that any 
sensible disturbance can have taken place in the position of the m- 
stnament from changes of temperature. 

Tables are given containing registers of numerous series of etpe- 
rimehts, made both by the author and by several of his friends, wildi 
a view to detfermine tie stability of the ihstrninettt and the degree of 
i^iahee that can be placed in the results. In the first series, out of 
80 independent determinations of the zenith point, there are 25, the 
error of each of which does not exceed of a second; 37 under 
^(Mihs ; 47 Under -tVths t 55 under J 3 hettveeh 4* and 
and 2 a IMe above half a second. But ^ author ^mks it pxxibable 
that the part of ^ese errors^ mkute as they are, must be it- 
tributed to want of power in the miermneter ; whieli power » 
aa rive objeot^glass or mfrm of 
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vthkAi it It Attached, and which necesMiity limitB Uie precltimi ^ 
which it ia capable. 

Ihe author next gives the results of some experinumts with a col* 
Hmator xaade for Captain Foster, having a float of only 5 inches in 
diameter, and with a telescoped inches long; the errors generally do 
not amount to more than ^Vths of a seoond. 

He then enters into details as to the manner of using the vertical 
floating collimator in astronomical observations, beginning with the 
portable aaimuth and altitude circle, described by the Rev. F. Wol- 
laston in his Fascicuhtt AvtrommicuSt and applicable to oriier similar 
instrumeida. The new collimator a^rds aho the most perfect me* 
thod of adjusting the line of oollimati<m of a mural circle or of placing 
it at right anglw to the axis. 

The author next proceeds to describe the method of applying the 
instrument to the zenith telescope. In conmaring the ot^ervations 
made by the zenith sector, Belonging to the Board of Ordnance, with 
the zenith telescope used in conjunction with the vertical floating coi* 
limator, the mean of errors in the former casewas *f 0''*54 and ; 

in the latter+ 0''’44 and — 0''*66. From observations made on y Dra- 
oonis, the zenith distance of which at Greenwich is 0® 2^ 6"*36, and 
at York Ghrte 0® 0' 86'^'67 ; the diflerence of latitude between the two 
places was found to be 0^ 2^ 42''*03 ; that of Greenwich being 51^ 
28' 88'^*96, and of York Gate 51® 31' 20"'99. llie decimals of a se- 
cond, by toe azimuth and altitude circle and toe horizontal floaty 
collimator^ were *94; by the same instrument and the vertical floating 
collimator, *76 ; and by the zenith telescope, and the vertical floating 
collimator, *92 ; the mean being *9. 

From toe greater degree of precision attainable by the employment 
of toe vertic^ floating collimator, from toe fluiility of its construction, 
toe readiness of its application, and the time saved by using it, toe 
autoor dems it not unreasonable to infer, that ere long, the use 
of toe level and ^umb-line in celestial observations will he wholly 
abandoned. . 

0» the Height the Aurora Borealis above the surface of the Earth $ 

p^tieularly one seen on the StBthqf March, By John Dalton, 

FME. Read April 17, 1828. [Phil Trans. 1828,p. 29l.j 

Ihe at^or observes that opinions diflfer as to toe Elevation of toe 
Aurora Borealis above toe surilace of toe earth, and that tins is a 
point which can be determined only by a series of concurring ob- 
•ervatiDiis. The appearance of a ph^omenon of this kind on toe 
29to of March, 1826, assuming toe form of a regular arch at right 
angles to toe magnetic meridian, and marked by peeulim featavas, 
oomtouing lbr hour in the same position, afforded^a most 

fiwcttittlfle ^^[ 90 ^ for obtabing the data requisite br the sola- 
ItoU of toe autoor acoordin^y took 

to coBeet as many imtoentie accounts as possii& irf ^toe 
positm of this humous aith with referemm to toe atars^ m 



from Tluioutt ^«re it liad been obwved in England and m 
8cotlaad. It appears to have been actually seen in pla^ ITOtnUim 
distant from one another, in a north and south direction, and 45 
miles distant from east to west, thus comprising an area of 7000 or 
8000 square miles ; but it must have bean visible over a much greater 
extent* Accounts were received of its having been seen as far ncnrtk 
as Edinburgh, and as far south as Manchester and Donoai^r, and at 
most of the intermediate towns ; and from the exact correspondence 
of the descriptions from all these places, it was impossible to doubt 
that they referred to tlie same luminous appearance. In proceeding 
from north to south, the apparent altitude of the arch continually 
moreased, still keeping to the south of the zenith till we come to 
Kendal, at which place it very nearly crossed the zenith ; at War^ 
rington, which is further south, the culminating point of the arch 
was north of the zenith. Wherever seen, the arch always seemed 
to terminate nearly in the magnetic, east and west, at two opposite 
points of the horizon. 

The observations, in which the authmr places the greatest conS*- 
dence for determining the height of this aurora* were those made at 
Whitehaven and at Warrington, |daces which ore distant 83 miles 
from one another, and situated nearly on the same magnetic meri* 
dkm. Calculating from the data they afford, he finds the height of 
the arch very nearly 100 miles above the su^ace of the earUi, and 
immediately over the towns of Kendal and of Kirkby- Stephen. This 
conclusion is corroborated by observations at Jedburgh ; but if the 
former be compared with those at Edinburgh, the h^ht will omne 
out to be 150 or 150 miles, and the position vertical about Garliaie i 
but he thinks the former result more entitled to confidence, Assu^ 
ming the height to be 100 miles, it will follow that the breadth of 
arch would ^ 8 or 9 miles, and its visible length in an east atul west 
Erection from any one place would be about 550 miles. The 
then proceeds to take a comparatiye view of the results of iaqainus 
the height and position of other aurone which have at difihrenttiinea 
appeared, and are recorded in the Philosophical Transactions and other 
smentific journals. He also gives an account of a luminous arch seen 
both at K^dal and at Mandmteron the 27th of December last, w&h 
appeared in the setdth at the former place, and was elevate 53^ from 
the north at the latter places whence its height is deduced to be 
100 miles, Ftam tiie general agreement of tms series of nbser- 
irations, the avtimr infers that th^e lununmis ard^ 
which are occasionaliy seen stretching from Cist to west, are iJl 
neai%' of tile same hei^t; namdy, about lOOiniles. Obsemtions 
are still wamtaig fr»r the detenmnation of the length of beafris paraM 
to tim dipping^ne^ which ocmstitute the nuMre ordtnary 
the antom bomdis ; neither can it be detmtnmed^^^w 
beams atiae above tiie mthes, aa from a beaei or whetiier 
aeend bdnwrtui K a|if to^tiie arohes. It isremiisfrafaletiiattlm 
tuwiiea and beama ^ stim o^eoted together^ ar ha 



jttxt^ppoBijtioii; but always In parte of tibe haavens at a ooBaiderftbte 
diataai^ frcnu each other. 

A CompariBon of the Changes of Magnetic Intensity thnmghout the 

Day in the Dipping and Horizontal Needles, at Treurenhurgh Bay 

in Spitsbergen. By Captain Henry Foster, R.N* F.R.S. Head 

May 8, 1828. IPhil Trans. 1828, 303.] 

The observations made by the author at Port Bowen in 1 825, on 
the diurnal changes of magnetic intensity taking place in the dip- 
ping- and borlzontal-needlcs, appeared to indicate a rotatory motion 
of tlie polarizing axis of the earths depending on the relative posi- 
tion of the sun, as the cause of these changes. By Capt. Foster's 
remaining at Spitzbergen, during the late Northern Voyage of Dis- 
covery, a favourable opportunity was afforded him of prosecuting this 
inquiry. Instead of making observations with a single needle, vari- 
ously suspended, as had been done at Port Bowen, two were em- 
ployed, — ^the one adjusted as a dipping-needle, and the other sus- 
pended horizontally. The relation between the simultaneous inten- 
sities of the two needles could thus be ascertained, and inferences 
deduced relative to the question whether a diurnal variation in the 
dip existed as one of the causes of the observed phenomena, or 
whether, the dip remaining constant, they were occasioned by a 
change in the intensity. 

The dippug-needle used was one belonging to the Board of Lon- 
gitude, and made by DoUond. Both tliis and the horizontal-needle 
were made in the form of parallelopipedons, each 6 inches long, 0*4 
broad, and 0*05 thick. The experiments were cemtihued from tlie 
Both of July to the 9th of August ; and were so arranged, that in 
the course of two days an observation was made every hour in the 
four-and-twenty ; that is, part of them in one day and another part 
in the other day. 

The observations on the horizontal-needle *were made in the fol- 
lowing manner : — after being fre sly suspended by a silk thread di- 
vested of torsion, the needle was turned somewhat more than 40° out 
of the magnetic meridian, and tlm oacillatioiw counted only wto the 
arc of vibration had decreased to 40°. llie times of performing ten 
oscillations were then noted successively until 200 were completed ; 
the terminal arc and tiie temperature od the instrument were also 
registered* The oscillations the dipping-needle were taken m 
fallows : one hundred with the tece of the instrument east, previous 
to those of the horizontal-needle beix^g observed ; and another huu^ 
dred after the latter, with the face westr-*« process which gives the 
mean time of observation nearly the same for both needles. Two 
tables axe given ; the hrst containing a register of the observations ; 
and the seconds the mean proportional intensities at every hour in 
ewdh neetUe, d^ced from res^^ctive times of the perfoipshee of 
100 osciUations* From a comparison of the i^nges occi^^ 
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the two nee^et, it ih&t at the time ti^eti <m morease toc^ 

place in the intensity of the dipping-needle, that of the homontai'- 
needle underwent a corresponding diminution, and vice verad. On 
comparing these results with the hypothesis of a rotation of die ge- 
nerd polarizing axis of the earth about its mean position as a centre, 
and employing for this investigation the formulae given by Mr* Bar- 
low, in his Essay on Miignetic Attractions, it is found that the radius 
of this circle of rotation is very nearly eight minutes. The magni- 
tude of this radius, however, will be considerably influenced l)y the 
sun's declination. 

The change of intensity of the dipping-needle, in as far as it is 
owing to a variation of the dip, would he only in the proportion of 
372G to 3732 ; whereas its actual amount is found to be one eighty- 
third part of the whole. This, therefore, seems to imply changes in 
the general magnetic intensity of the earth. But tlie author, limit- 
ing his present inquiry to the variations in the dip, concludes that 
the times of the day when these changes are the greatest and the 
least, are such as indicate a constant inflexion of the magnetic pole 
towards the sun during the diurnal rotation, and to point to the sun 
us the primary agent in the production of these changes. 

Ejtperimenta relative to the Effect ^ Temperature on the refractive 
index and diapm^aive Power of Expansible Fluids^ and on the In* 
fluence of these Changes in a Telescope with a fluid Lens. By Peter 
Barlow, Esq. F.R.S. B(C. Head May 15, 1828. [Phil Trans. 
1828,/), 313.] 

In a paper lately read to the Society, the author stated that he 
had not perceived any change in tlie focal length of the telescope, 
induced by changes of temperature ; but he has since ascertained 
that in order to produce the brightest and most perfect image, the 
distance of the object-glass requires a minute adjustment^ amounting 
to 0*134 of an inch, corresponding to on elevation of temperature 
from 57° to 84°, or a depression from 67° to 31®. 

In order to introduce greater clearness and precision, the author 
proceeds to define certain terms which he finds it necessary to em- 
jdoy . By the length of the telescope, he would be understood to mean 
l^e distance between the object-glass and the focus ; by the ^id 
focus, that between the fluid lens and the focus ; and by the focal 
pomr dl the telescope, he means the focal length of a telescope of 
the tuiual construction, which gives the same convergency to "the 
rays, or produesfi an image of the same size : but he also empbya the 
te«n/o«i telescope, aa synonymous with the tot; that 

cd fluid focal length as synonymous with the second; and that 
eguhmlent focal length as synonymous with theiost of these termsv ^ 
As ^ is dMimltto detern^ refiraorive index of the fluMnnd^ 

diffiatmtt ckcumatai^ Irom wMch their effects on the focal power ^ 
of the teteteqye nuiht the aathor endearourad to as- . 

ceMiiii by dh^ obsatif^ {^ changes of temperature^ 



m the pcmier of the teleeoo(>e, imd thence oomputae the eerrespoiid^ 
ing elumge in the refractive index of the fluid, llie result le the 
amount of adjustment already stated. The correction for angidar 
measurements was the 60th pert of a second in every minute, for 
every degree of^ thermometric change ; a quantity, Mr. Barlow ob* 
serves, which is too small to deserve notice, except in cases of ex- 
treme delicacy, llie dispersions at 3P and at 84^ are in the ratio of 
8067 to 3084. The chimge in the refractive index between 32^ and 
212^, supposing it to increase uniformly, would be almut one tenth 
of the whole, — a proportion which is very nearly the same as the 
actual ex|Maision ^ the fluid. Hence it is considered as probable, 
that in this and all other expansible fluids, the index of refraction 
varies directly as the density. On the other hand it would appear, 
that the dispersive ratio remains, at all temperatures, oonstantiy the 
same. 


On some Ctrtntmtance$ relatinp to the Sconomy of Bees. By Thomas 

Andrew Knight, Esq. F.R.8, President of the HorticuHwral So- 
ciety. Read May 22, 1828. [Phil. JVans. 1828, p. 319.] 

The author had already stated, in a former communication to the 
Ho 3 ral Society, bis having noticed that for several days previous to 
the settling of a swarm of bees in the cavity of a hollow tree adapted 
to their reception, a considerable number of these insects were in- 
cessantly employed in examining the state of the tree, and particu- 
larly of every dead knot above the cavity which appeared Bkely to 
admit water. He has since had an opportunity of observing that the 
bees who performed this task of inspection, instead of twing the 
same individuals as he had formerly supposed, were in fact a con- 
tinual succession of diflerent bees ; the whole number in the course 
of three days being such as to warrant the inference that not a single 
labouring bee ever emigrates in a swarm without having seen its 
proposed future habitation. He fin^ that the same applies not endy 
to the place of permanent settlement, but also to that where tiia 
bees rest temporarily, soon alter swarming, in order to collect their 
numbers. 

The swarms, which were the subjects of Mr. Knight's experiments, 
showed a remarkable disposition to Unite under the same queen. On 
one occasion a swarm, which had arisen from one of his hivus, 
settled upon a bush at a distance of about twenty-flve yards f but 
stead of collecting togetiier into a compact mass, as they usually do, 
they remained thinly dispersed for nearly half an hour ; after wMch, 
as & tired of wait^, they singly, one after the other, imd not In 
obedience to any sigi^, arose and returned home. The next mcxnt* 
ing a swam tSKued from a neighbouring hive, and proceeded to the 
same bush tmon which tite otlto bees Wl settled on the preoed^ 
day; cxdkcmg themse^ into a mass, as ihey usuidly do 
thw queoA is prsseat. In a few minutes afterwards a 
eesssaMaga of tom jwahed frm ti&e Jdve frm 
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»w«nn had isstied^ and prcmedad directiiy to the one which had just 
settled* and instantly united with them. The author is led frc^nii 
these and other facte to conclude that such unions of swarms are ge- 
nerally* if not always* the result of previous concert and arrange- 
ment. ^ 

The author proceeds to mention some circumstances which induce 
him to believe that sex is not given to the eggs of birds* or to the 
spawn of fishes or insects* at any very early period of their growth. 
Female ducks* kept apart from any mide bird till the period of laying 
eggs approached, when a musk drake was put into company whh 
them, produced a numerous ofispring, six out of seven of which 
proved to be males. 

The mule fishes found in many rivers where the common trout 
abounds, and where a solitary salmon is present, are uniformly of the 
male sex ; hence the spawn must have been without sex at the time 
it was deposited by the female. 

The author states that he has also met with analogous circom- 
stanoes in the vegetable world, respecting the sexes of the blossoms 
of monoecious plants. When the heat is excessive, compared with 
the quantity of light which the plant receives* only male flowers ap- 
pear ; but if the light be in excess* female flowers alone are pro- 
duoed. 

On the Laws of the Deviation of Magnetized Needles towards Iron* 

By Samuel Hunter Christie, Esq, M.A, F,R,B. SfC, Read June 5* 

1828. IPhil. Trans. 1828, p. 325.] 

The author had pointed out, several years ago, the law of devi- 
ation of a magnetized needle, (either fireely suspended or constrained 
to move in any particular jdane*) from its naturid position, by the in- 
€uence of masses of iron in its vicinity. This law was founded on 
the hypothesis that the iron attracted both the poles of the nee^e: 
the position of which, resulting from this action, might be deter- 
mined by that of an imaginary minute magnetic needle, freely sus- 
pended by its centre of gravi^, reduced to the plwe of Tercluticm. 
Ihe author had cousider^ this law as fully established from its ac- 
cordance with expmrmtiti but Mr. Barlow* in a paper which was 
published in the l^t volume of the Philosophical Transactions* denies 
that such an accordance exists, and infers, from the resuha of some 
experiments which he made on horizontal needles* having their mag- 
netism unequally distributed in their two branches* that m theory on 
which Ihe preemng low is founded is Madous. In opposition to 
the idews oi Mr, &riow* the author contends that the phenomena 
observed are premsely th^ which must result firom theory be 
lusd Mmsdbf awpM; and tiiat they tend in no way to support the 
hypothesm of bdbg s&n^y the efiects of the magnetic power 
ti^h the inm reoeivea by inmetioo the earth. 

The wth suspect the aimuiucy of aiioiim 

been 4inwsf by Ifiu ii^ 
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length of the needle had no aenaible influence upon the extent of its 
deviattons* In order to determine this pointj he began by ascertain- 
ing more scrupulously than had yet been done, the vulues of several 
of the elements of the calculation, such as the exact positions of the 
points where the intensity of the magnetism is the greatest, and also 
of the point of neutrality, or of the magnetic centre ; and he next 
subjected to a more severe scrutiny a law which had l)een regarded 
as established by experiment ; namely, that the tangent of the devi- 
ation is proportional to the rectangle of the cosine of the longitude, 
into tlie sine of the double latitude of the position of the centre of 
the needle, with relation to the mass of iron as referred to a hollow 
sphere. 

In the course of his expenments the author ascertained that if any 
bar of steel, uniformly magnetized by the method of double touch, 
have this state of magnetism disturbed by drawing the end of a mag- 
net from its centre to the end, having the same polarity as that ap« 
plied to it, then the pole at that end will be shifted towards the 
centre, while the opposite pole will be removed furtlier from it, and 
a corresponding change will occur in the position of the magnetic 
centre. Changes will also take place in tlie absolute intensities of 
the magnetism at each pole. Considerable diflPerences were observed 
in the extent of the deviations of a needle six inches in length, and 
of one of two inches long, wlien successively placed in the same po- 
sition with relation to the shell of iron. At the distance of 16’ 8 
inches they amounted to more tlian two degrees and a half; and the 
diflference continued to be very sensible even at a distance of 24 inches 
from the shell. In general when the needles were near to the north 
or south of the centre of the shell, the deviations of^tlie longer needle 
exceeded tliose of the shorter ; and the reverse took place Wlien the 
needles were placed on the east and west sides. Hence he concludes 
tliat the efficacy of a small mass of iron placed near to the needle to, 
serve as a compensation to the effects of more distant masses, will 
depend upon its being itself at sucl)i, a distance from the needle as 
that the diflercuce of its action upon a long and a short needle shall 
be insensible. 

The author proceeds to deduce from the law which he has pro- 
pose various forms of equations for determining the deviations of a 
horizontal-needle due to the actioB of an iron sphere or shell appli- 
cable to diflerent circumstances and conditions of the cose. In one 
aet of equations, actions and resulting positions ore referred to three 
rectangular co-ordinates proceeding from the centre of the needle ; 
and in lather set they are referred to polar co-ordinates rdative to 
verticsil and to the plane of horizon. He next deduces equo- 
tions for computing the deviations of a needle in which 
netnsm has been disturbed by applying to one of its pdes ^ corre- 
sponding pole of a magnet. He then proceeds to the detail of Cx- 
p^iments for investigating the abovc-menrioned laws, and to 
the results deduced from theory. Ilmse 
ments uppear to him to estabhsb, beyond aH doubt, the inflttohe 
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whidi ^ len^ of a needle has on its deTiatione, pitMiuced hf the 
attraotion of we shell of iron. When examined by the test the 
formulae given by the author, the law of the tangent of the devi- 
ation being proportional to the rectangle of the cosine of the longi- 
tude into the sine of the double latitude on which so much depetid- 
ance had been placed, is found to give results so inconsistent with 
one another, that it cannot be considered as even affording an ap- 
proximation to the truth, and must therefore be wholly rejected. 

The close agreement which the author found between the ob- 
served and the computed deviations of needles, whose magnetism had 
been disturbed by contact with a magnet, as well as tliose which had 
suffered no disturbance, fully conffrmed the author in the views 
which he originally took of the action of iron on magnetized needles* 
He conceives that his hypothesis, instead of being at variance with 
observation, is not only consistent with all the experiments that have 
been, made, but by affording the proper corrections to be applied to 
them, derives the strongest support from these observations. 

He concludes by mentioning a fact which he conceives to he irre- 
ooncileable with the hypothesis of induced magnetism; namely, that 
a steel bar, rendered os bard as it was possible to make it, produced, 
when its ends are reversed, precisely the same effect on the needle 
as a bar of the softest iron under similar circumstances. 

Description of a Sounding Board in AttercUffe Church, invented 8y the 

Rev, John Blackburn, Minister of Alter cUffe^cum-Darnall, ahef'^ 

field. Read June 5, 1828. [Phil, Trans, 1828,;?. 361.] 

The church at Attercliffc had long been remarkable for the diffi- 
culty and indistinctness with which a voice from the pulpit was heard. 
These defects have been completely remedied by the erection of a 
concave sounding-board, having the form resulting from half a revo- 
lution one branch of a pur^ola on its axis* It is made of jnne 
wood; its axis is inclined forwards to the plane of the ffoor, at an 
angle of ^ut lO'^or 15®; it is elevated so that the speakers mouth 
may be in the focus ; and a small curvilinear portion is removed on 
eatm side, so that the view of the preacher from the side galleries 
may not be intercepted* A curtain is suspended from riie lower edge 
for about 18 inches on each side* 

The effect of this sounding-board has been to increase the volume 
of sound to neariy five times what it was before ; so that the voice 
is now audible, with perfect distketaess, even in the remotest parts 
of the church, and more especially in those places which are situated 
in the prolongation of the axis of the paraboloid. But the side gal- 
leries are also benefited ; probably frtwn increase of the secon- 
fiwrf vabratiops in a lateral diracrion. Several experiments are ve- 
latm iflustrarive of these effects ; among which* most etrffdng, 
was one in which a persem placed so as to have one ear in the foe& 
of sm the offier towards anotbedr peiaon spOtddii^ 
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reinote eml of die church, he^ the voice in a 41re<!tion the 
remee of that from 'which it really proceeded. 

Hie superior distinctnesB of sounds proceeding from the focms^ is 
accounted for by their all ariiviug at the same moment of time at a 
plane perpendicular to the axis, aner reflexion from the surface of the 
paraboloid ; 'which is a consequence of the equality of the paths they 
have described. 

On the mutual Action of Sulphuric Acid and Alcohol, cad on the Na* 
iure of the Process by which Ether is formed. By Henry Hennell, 
JKsg. Coninittnicflrfsd by William Thomas Braude, Esq, F.R,S, 
Read June 19, 1828, [PkiL Trans. lB2S,p. 365.] 

Ihe most abundant product resulting from the mutual action of 
su4>hunc acid and alcohob without the application of heat, is the 
sulphovinic acid ; but on distillation this pec^ar product disappears, 
and ether is formed ; and it becomes a question what part the sfol- 
phovinic amd plays in this process. In opposition to the assertion of 
Messrs. Dumas and BouHay, that this acid is not concerned in the 
production of ether, the author contends that whenever ether is 
formed, it is in consequence of tlie decomposition of the sulphovinic 
acid. He obtained ether from this latter fluid by distillation, when 
neitlier sulphuric acid nor alcohol were present ; but if a certain 
quantity of water has been previously add^, the sulphovinic acid is 
resolved into alcohol and sulphuric acid, and no ether is obtained ; 
whereas during the distillation of ether in the oi^inarjr way, the sul- 
phovinic acid IS re-converted, more or less, entbely into sulphuric 
acid. Hence he. infers that the formation of tite sulphovinic acid is 
a necessary ahd intermediate step to the production of ether from 
alcoboi ai^ sul]phuiic acid. As ether may be formed foom alcohol, 
by the intermedium of sulphuric add, so by the same intermedium 
may slcohol be obtained from ethei^ — the sulffliovinic add being in 
either case formed accordii^ to *he mode of combination of the hy« 
drocarbonous base. 'Hiis &eory ii also illustrated by the employ* 
ment of oleflant gas as the hydrocarbonous base, for by combining 
tiiis gas with sulphuric add, we may form sulphovitiic add, foom 
which we may obtain at pleasure, by varying 1^ cirenmstan of 
the decomposition, either aloohd or ether. 

Ssmerments and Observeaions on Electric Conduction, By WilHani 

Read Junel9, 18118. 

[JPiW/.JVsfW. 1828,^.373.] 

Aooording to the modem themry of electricity^ metalMc bo£es> for 
foom lEttracang the electric fluid, as is commonly believed, are of all 
bodies those wldoih have the knsA attraction fast thid: fluidi 
the beet oomfoctots for it, are entirely pasaive during ltd tjpam^ 
through theou In oo nfim atioa d these dews, the mnt^ 
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experimenta in whidi the electric spirk wm found tnhvre peneitruled 
thiraugh the side of a glass globe bhiwn to an ei^eine degree of thin<* 
ness. An electric jar» from whidi the air had been parhlally ex- 
hausted# could not be made to receive as high a ohar^ as when the 
contain^ air was of the usual density, and when entardy exhausted 
could not be charged in any sensible degree ; when filled with ocm- 
densed air on the other hand, it retained a higher charge thanbefine. 
The heated and consequently rarefied air surroundi^ a red-hot iron 
rod is fouxui to conduct electricity with neat facihty. The same 
|>roperty is observed in the fiame from a blowpipe, which may be re- 
garded as a hollow cone containing highly rarefied air ; as also, m 
a larger scale, in that of a volcano. Sir H. Davy had concluded f^m 
liis experiments on voltaic electricity, that the conducting powers of 
metals are diminished by heat ; but Mr, Ritchie infers from several 
experiments which bear more directly upon the question, that the 
metals afford no exception to the general law, that in all bodies heat 
increases the conducting powers ; and explains the apparent anomaly 
in Sir H. Davy's experiments, by the dissipation of the electricity by 
the rarefied air surrounding the heated metals, which were used as 
conductors. He concludes his paper by describing an experiment 
which appears to establish, in respect to this law, a striking analogy 
between the electric and magnetic influences. 

Oh Mayneiic Tnjfueace in th^ Solar Maya, By Samuel Hunter Christie, 

Esq. M,A. F,R,S, S(C. Read June 19, 1828. IPhiL Trans, 1828, 

p, 879.] 

From the experiments described by the author in a former poper^ 
it appeared that a magnetized needle vibrated under exposure to the 
sun's rays, came to rest sooner than when screened from their in<« 
fluence; that a similar effect was produced on a needle of glass or 
of copper, but that the effect on the magnetked needle gre^y 
ceeded that upon either of the otliers. In the prosecution of tJm in- 
quiry, the author has endeavoured to vary the experiments so as to 
obviate several causes of inaccuracy which might tend to invalidate 
the general condusions he had before drawn. His first object was 
to oampare the effects of the solar rays on an unmapietixed steel 
needle with one that was magnetized under the same circumstances; 
and the result was, that the latter was influenced in a more consi- 
derable degree than tlie former; and a similar difference was ob- 
served wb^ the vibrations of a magnetized needle were compared 
with riiose of a needle made of glass or of copper. He ascertained 
that the diminution of &e terminal arc of vibration# on exposure to 
the s«m, was not occasioned merely by the heat imparti^ to 
needles or stnrounding nmth^ this cause ^peered in soSaa 

illstsAoea tQ m m intemnty of the action whi^ nrodneed the 
in d^er to detenmne the comparative innuenoe of the 
tnye, W after tranands- 

ikm though diffetendy cok fluids and glasses ; but owing to 



wimt of opportunity! he woa obliged to Abandon the inquiry belbre 
amving at any determinate results ; though aa far as they went, they 
appear^ to confirm the conclusion that the effects were dependent 
on the degree of light, and not on that of the heat. The red rsyti, 
however, appeared to have a greater effect in dimimshing the ter- 
nnnal arc than the blue. In order to determine the single effect of 
temperature, independently of light, the needles were vibrated in 
close vessels surrounded with water of different temperatures ; the 
results showed that the terminal arc was increased in air of higher 
temperatures, which is tlie reverse of what takes place from the di- 
rect infiuence of the solar rays ; and that this effect, instead of being 
different in the magnetized and in the other needles, was nearly the 
some in all, of whatever materials they consisted, and whether mag- 
netized or not. The author next endeavoured to ascertain the effects 
produced on the axes of vibration by the action of a common fire ; 
these, though much less in degree, he found to be similar in kind to 
those of the sun. 

The 'Bakerian Lecture. On a Method of rendering PltUina malhahUn 

By William Hyde Wollaston, M.D. FM.S. $^c. Read November 20, 

1828. [PAi7. Trans. 1829,p. 1.] 

In this paper the author details the processes which, from long 
experience in tlie treatment of platina, he regards as the most effec- 
tud for rendering that metal perfectly malleable. When it is purified 
by solution in aqua regia, and precipitation with sal-ammoniac, suf- 
ficient care is seldom ^en to avoid dissolving the iridium contained 
in the ore by due dilution of the solvent. The author states the exact 
degree of dilution requisite for this purpose, and the exact proportions 
in which tlie two acids are to be used. The digestion rfiould Im con- 
tinued for three or four days, with a heat which ought gradually to 
be raised ; and the fine pulverulent ore of iridium allowed to su^ide 
completely before the sd-ammrnifiic is added. The yellow precipi- 
tate thus obtained, after bdng well washed and pressed, must be 
heated with the utmost caution, so as to expel the sal-ammoniac, 
but at the same time to produce as little cohesion as possible among 
the particles of platina. It is then to be reduced to powder, first by 
rubbing between the hands, and ne^ct by grinding the coarser parts 
in a w^en mortar with a wooden pestle; because the friction of any 
harder substance would, by producing burnished surfaces, render 
them incapable of being weld^ together by heat. The whole u|theu 
to be well washed in clean water. 

In thb process the mechanical diffusion through water is made to 
answer the same purposes as Ui^elaction by heat in the case of the 
other inetals f tbc earthy impurities being carried to the surface by 
theit superior lightness, and the effect of fluxes being aecompAished 
by the advent p^ers of water. ^ 

The grey precipitate of {datiiia being thus obdmed in 
an umf^ mud or |mlp, u now ready fbr^ 
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by ompraMioa in ii xteould, forced of a bnuu barrel, m inches md 
a half long, and turned rather taper within, »o as to facilitate the ex- 
traction of the ingot when formed. The platinum is hrst subjected 
to a partial compression by the hand with a wooden plug, so as to 
expel the grater part of tihe water. It is then placed horizontally 
in an iron press, of which a figure is given, constructed so as to afibrd 
great mechanical advantage to the power applied to produce com- 
pression. The cake of platina is then to be heated to redness by a 
charcoal fire, in order to drive off all the remaining moisture ; after- 
wards subjected to the most intense heat of a wind furnace ; and 
lastly struck, with certain precautions, wliile hot, with a heavy ham- 
mer, so as elFectually to close the metal. The ingot thus obtained 
may, like that of any other metal, be reduced by the processes of 
heating and forging to any other form that may be required. It 
may tlien be flattened into leaf, drawn into wire, or submitted to any 
of the processes of which the most ductile metals are capable. 

Tlie perfection of tlie above method of giving complete malleability 
to platina, is proved by comparing the specific gravity of a line wire 
of that metal obtained by this process, which is found to be 21*5, 
with that of a similar wire drawn from a button whicli had been 
completely fused by the late Dr. Clarke with an oxy-hydrogen blow- 
pipe, and which the author ascertained was only 21*16. A further 
proof of the excellence of the method employed by the author is de- 
rived &om the great tenacity of the platina tlius obtained, as deter- 
mined by a comparison of the weights required to break wires made 
of this metal, so prepared, and similar wires of gold and of iron, 
lliese weights he found to be in the proportion of the numbers 59, 
50, and 60 respectively. 

An account is subjoined of the process employed by the author for 
obtaining malleable palladium by the intermedium of sulphur; and 
alsK) of that for procuring the oxide of osmium, in a pure, white, and 
crystallized state. 

A Description of a Microscopic Doublet. By William Hyde Wol- 
button, M,D. F.R.8. SfC. Read November 27, 1828. IPhiL JVmw. 
1829, j). 9.] 

The author, considering that in all microscop|es distinct viridfii is 
impeded imitead of being assisted by ^vhatever light may be thrown 
upon the ol^ect beyond what is fully commmidedhy the object-glass, 
obviates thM evil % collecting ibo admitted light to a focus in the 
same plane m d&e object to be examined. For this purpose he 
pfoys a j^iane irnnrmr to dm^ and a plano-convex lens to 

cdUect it, the phme idde oi the lens h^ng towards the object to be 
ilkmhiated^ Availing himself of the prq}erty possessed by that io«m 
oif eye-pleco for astronomical telescopes, called the Huygenian, of 
correcting both chromatic and spherical aberration, the author con- 
oeived that apply^ to a microscope the some oombjswi^an 

he might obtain riimlar advantagea. The coastructum he 
von. n. 2 a 
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employe retembles two thimblea, fitted cme within the other by 
ecrewing, and with a perforation at the extremity of each. In these 
perfontUonfi are fixed two auitable plano-convex iexuiea, which may 
thus have their axes easily brought into the same line by means of 
their plane surfiices ; while their distance from each other may be 
adjusted by screwing, so as to produce the best effect of which they 
are capable. The beat relative proportion of the foci of the two 
lenses, appears, from the trials mode by the author, to be that of 
three to one. The distance between their plane surfaces should, in 
general, be al)OUt 1 ‘4 of the shorter focus, but should be varied by 
trial, till the utmost possible degree of distinctness has been attained. 
The lenses must be ^ed in their ceils with their plane sides next to 
the object to be viewed. The exterior cell of tlie compound mag- 
nifier should be formed with a flanch, so that it may rest upon the 
piece that receives it. The jdano-convex lens, hy which the object 
is illuminated, is inclosed in a tul>e about six in(;he8 long, blackened 
in the inside, and having a circular perforation below of about three 
tenths of on inch in diameter, for limiting the lights reflected from the 
plane mirror. Tlie centre of this aperture must be in the common 
axis of the lenses ; and the image of the perforation formed by the 
large lens, must be brought, by proper adjustment of the distance of 
that lens, into the same plane? os the object to be examined. With 
a microscope so constructed, the author has seen the finest stri« and 
serratures upon the scales of the Lepisma and Podura, and the scales 
upon a Gnat’s wing, with a degree of delicate perspicuity not attain- 
able with any other microscojic he has tried. In consequence of the 
plane surface of the lens being next to the objgct viewed, the mi- 
croscope of Dr. Wollaston possesses the important advantage of 
having its action undisturbed by the contact of a fluid under exami- 
nation. 

Aft Account of $om€ Experiments on the Torpedo. By Sir Humphry 

Davy, iittW.jP.ii.-S. Head November 20, 1828, [PW. jfVaiis. 1829, 

p. 16.] 

The author, after noticing the peculiarities discovered by Walsh 
in the electricity of the Torpedo, and the o|)inion of Cavendi^, that 
it resembles the action of an electrical battery weakly charged, ad- 
verts to the conjecture of Volta, who considered it as similar to that 
of the galvanic pile. Being on the coast of the Mediterranean in 
1814 and 1815, the author, desirous of ascertaining the justness of 
Volta’s comparison, passed the shocks ^ven by living torpedos 
through the interrupted circuit made by wlver wire through water, 
but could not perceive the slightest decomposition of that fluid; the 
same shocks made to pass through a fine silver wire, less than one 
thousandth of an inch in diameter, did not produce ignition, Volta, 
to w'hom the author communicated the results of these experiments, 
considered the conditions of the organs of the torpedo to be best re- 
presented by a pile, of which the fluid substance was a very supper- 
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feet conductor, Buoh a» honey, and which, though it communicated 
weak shocks, yet did not decompose water. 

Tlie author also uecertedaed that the electrical shocks of tlie tor- 
pedo, even when powerful, produced no sensible effect on an ex- 
tremely delicate magnetic electrometer. He explains these negative 
results by supposing that the motion of the ele^icity in the torpe- 
dinal organ is in no measurable time, and wants that continuity of 
current requisite for the production of magnetic effects. 

On a Method of comparing the Light of the Sun with that of the 

fixed Stars. By William Hyde Wollaston, M.D, FM.8. Read 

December 11, 1828. [PAt7. 1829,p. 19.] 

In the Philosophical Transactions for the year 1767, a suggestion 
is thrown out by Mr. Michell, that a comparison between the light 
received from the sun and any of the fixed stars, might furnish data 
for estimating their relative distances ; buf no such direct comparison 
had been attempted. Dr. Wollaston was led to infer from some ob- 
servations that be made in the year 1790, that the direct light of the 
sun is about one million times more intense than that of the full moon, 
and therefore very many million times greater than that of all the 
fixed stars taken collectively. In order to compare tlie light of tlie 
sun with that of a star, he took, as an intennedlate object of com^ 
parison, the light of a candle reflected from a small bulb, about a 
quarter of an inch in diameter, filled with quicksilver, and seen, by 
one eye, through a lens of two inches focus, at the same time tlxat 
the star or the sun’s image, placed at a proper distance, was 'newed 
by the other eye Uirough a telescope. The mean of various trials 
seemed to show that the light of Sirius is equal to that of the sun 
seen in a glass bulb one tenth of an inch in diameter, at the distance 
of 210 feet, or that they are in the proportion of one to ten thousand 
millions ; to as nearly one Ixalf of the light is lost by reflection, the 
real proportion between the light from Sirius and the sun is not 
greater ^aa that of one to twenty thousand millions. If the annual 
parallax of Birius be half a second, corresponding to a distance of 
626.481 times that of the sun from the earth, its diameter would be 
0'7 times dbat of the sun, and its light 13*8 times as greiit. The di- 
stance at which the sun would require to be viewed, so that its 
brightness might be only equal to that of Sirius, would bq, 141,421 
times its present distance ; and if still in the ecliptic, its annual pa- 
rallax in longitude would be nearly 8'^ ; but if situated at the same 
angular distance from the ecliptic as Sirius is, it would have an an- 
nuSi parallax, m latitude, of 


Oa the Water of the Mediterrunean. By WilHam Hyde Wollaston, 
Read Decembar 18, 1828. [PA*/. 7V««s. 1828,p,29.] 

The late Dr. Marcet in his examiiuition of sea^water, of which he 
haigiTeu m account in the PbUos<qflibai Transacrions farl819,iiad 

2x2 
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been nnable, for want of a sufficient number of epecimcns of water 
taken at various depths in the Mediterranean, to draw any certain 
inference as to what becomes of the vast amount of salt brought into 
that sea by the constant current which sets in from the Atlantic 
through the Straits of Gibraltar, and which, on the evaporation of 
the water, must either remain in the basin of the Mediterranean, or 
escape by some hitherto unexplained means. In the hope of ob* 
taining further evidence on this question, he had requesteil Captain 
Smyth, R.N., who was engaged in a Survey of that sea, to procure 
specimens of water from the greatest accessible depths. The speci- 
mens collected by Captain Smyth were, in consequence of Dr. Mor- 
cet’s death, given to other persons, and applied to other objects. 
Dr. Wollaston, however, fortunately obtained tlie three remaining 
bottles of the collection. 

U'he contents of one of these, taken up at about fifty miles within 
the Straits, and from a depth of 670 fathoms, was found to have a 
density exceeding that of distilled water by more than four times the 
usual excess ; and accordingly, it left upon evaporation more than 
four times the usual quantity of saline residuum. The result of the 
examination of this specimen accords completely with the anticipa- 
tion, that a counter current of denser water might exist at gp'eat 
depths in the neighbourhood of the Straits, capable of carrying west- 
ward into the Atlantic as much salt as enters into the Mediterranean 
with the eastward current near the surface. If the two currents were 
of eqtJal breodtlx and de])th, the velocity of the lower current need 
only be one fourth of tlmt of the upper current, in order to prevent 
any increase of saltness in the Mediterranean. « 

An Account of the preliminari/ Experiments and ultimate Constntetion 

of a Rrfracting Telescope of inches aperture, with a fluid c<m- 

mve Lens. In a Letter addressed to Davies Gilbert, J&sy. 

By Peter Barlow, Esq. F.R.S. 4rc. Head December 18, 1826. 

IPhiL Trans. 1829, js. 33.] 

The author gives an account of tlie continuation of his experiments 
on the construction of refracting telescopes with fluid lenses, which 
the aid furnished him by the Board of Longitade enabled him to 
pursue. The instrument he particularly de8cril>e8 has a clear aper* 
ture of 7 ’8 inches, wiiich exceeds by about an inch that of the 
largest refracting telescope in this country, llie whole length 
tbe tube, with the eye-piece, is 12 feet, but its effective focus is 18 
feet. It carries a power of 700 on the dosest double stars in South's 
and HerscheFs catalogue, and shows them round and defined. Tim 
telescope is mounted on a revolving stand, which works with consi^ 
derable accuracy as an azimuth and altitude instrument. The weight 
of the stand is almut 400 pounds, and that of the telescope 
being purposely made heavy in order to obtain steadiness ; yet Ife 
motions are so smooth, and the power so arranged, as to be easily 
manageable by one penSiH} and the stin* maybe foffowed byadii^ 
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touch of the apparatus for regulating the more delicate movements 
of the telescope. 

In order to protect it from the weather, which was found to injure 
its action and derange its adjustments, the author erected an obser- 
vatory to contain it, consisting of a light {)iecc of carpentry, 16 feet 
in diameter, with a revolving conical roof rising 9 feet above the 
walls, containing about 360 square feet of suriace, and weighing 
about JO cwt. it is moveable by a simple apparatus, made to re- 
volve and o|)en to any required azimuth, by tlie application of a force 
of about 10 or 12 pounds. 

His first object in the preliminary experiments was to ascertain 
the best position of the lenses for diminishing as much as possible 
the secondary spectrum. For this purpose he reverts to the forraulse 
given in a preceding paper, whence he deduces equations applicable 
to this object, llie mode of constructing different parts of the tele- 
scope is then particularly described, especially that of the fluid lenses, 
and of effecting the proper centering, and other adjustments* He 
then describes its power when applied to several double stars. By 
its means rj Persci, marked as a treblq star in South's and HerscheFs 
catalogue, is seen distinctly sextuple; four of the smaller of these 
stars, together with a larger one, form a miniature representation of 
Jupiter and his satollites. Of the planets, he has only had opportu- 
nities of trying the telescope on Venus, Saturn, and Mara, all of 
which appear with remarkable brightness and distinctness. The moon 
is also remarkably beautiful ; every minute distinction of figure and 
shade being brought into view. — llie paper concludes with a detailed 
description of tlie various parts of the telescope and stand, illustrated 
by a drawing. 

On the Dip of the Magnetic Needle in London, in August, 1828. Bg 
Captain Edward Sabine, of the Royal Artillery, Sec, R,S, Read 
January 8, 1829. [PA*7. Trans, 1829, p^ 47 ] 

lists paper conunences by noticing that the Philosophical Transac- 
tions contain the record of observations on the dip of the needle in 
Ijondon, from the early part of the last century to the present time, 
llxat these observations all concur in showing a progressive decrease 
of the dip durbg the whole period in question, but that they are in-* 
suMcient in number and frequency, and the earlier ones particularly, 
in the required eccuracy to enable us to determine whether the an- 
nual decrease has been uniform or othermse* 

Hie autlK^r having taken much pains to obtain a correct determi- 
nation of the dip in the Regent’s Park, in August 1821 (published 
in the PhOosophical Transactions for 1822), repeated his observations 
in August 1828, at the expiration of seven years from the former 
determination; an interval which be considered sufficient to throw 
light on Bie rate at which the dip is at present diminishing. In con- 

a uence of the increase of buildings in the Regent’s Park, he was 
need to change the place of observation to the Horticultural So-r 
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clety's garden, at Chiswick ; the distance i^art is about five miles, 
but the direction is as nearly as possible tlmt of the line of equal 
dip. 

Hae apparatus, modes of observing, and needles employed, are 
fully described. ^Fhe needles were four in number ; one, of the or- 
dinary construction ; a second, fitted with Professor Meyer*s appa- 
ratua for avoiding the errors ari^g firom the non-coincidence of the 
centres of gravity and motion ; a third, having a cross of wires at- 
tached to the axis, on the weU-known plan of Dr. Mitchell ; and a 
fourth, devised by Mr. DoUond, the middle of which is a cube per- 
forated at right angles, so that the axis may be inserted in eight dif- 
ferent ways. 

In addition to his own apparatus and needles, the author obtained 
finm the Colonial Deimrtment the use of a smaller apparatus, with a 
needle on Professor Meyer’s plan, the some which was used by 'Cnp- 
tain Franklin, on his l^t land expedition, lire observations with 
this apparatus were made by Mr. David Douglas, of the Horticul- 


tural Society. The results were as follows : — 

With the ordinary needle 69®46'‘l 

With Meyer’s needle 69 47 ‘4 

With a needle having an adjusted axis . . 69 38 *3 

With Mr. Dollond’s needle 69 51 *7 

With the smaller apparatus 69 51 *4 


Dip in London, in August, 1828 . . . . * , . 69 47 *0 


Prom the observations of 1821 and 1828, the author finds a de- 
crease in the dip in London, of 17''5 in seven years, or an annual 
decrease of 2'’5. 

The average annual decrease for the century preceding 1821 ap- 
pears, from 5ie most authentic observations, to have exceeded 3'. 
On examining the series of observations made on the dip in P^iris 
since 1 798, by MM. Humboldt, Gky Lussac, and Arago, the author 
finds a corresponding indication of a recent diminution in the yearly 
decrease of the dip; it appearing, by those observatkms, that the 
average 3 rearly decrease, in the first half of the period between 1798 
and 1828, exceeded 4^75 ; and in the second half fell short of 3'. 
He concludes by remarking, that a repetition of the observations in 
London, at the expiration of another seten years, and a continuation 
of those at Paris, will probably afford a decisive indication on this 
point ; and notices, in case the annual change shall prove to be di- 
minishing in this part of the world, the importanee of determining 
the precise period at which the dip shall become stationary, and the 
mhtimtan to which it shall then have arrived. 



Remixrks on the tendency to Calcnlons Dieeusee ; with Oheervations on 

the Nature of urinary Concretions, and an Analysis of a large Part 

of the Collection belonging to the Norfolk and Norwich Hospital. 

By J()hn Yelloly, M.D. F.B.8. SfC. Remi June 1 9, 1 828. [Fife'/. 

Trans. 1829, p. 55.] 

The account given by the author of his examination of the urinary 
calculi contained in the Norwich Collection, the total nomber of 
which is 649, relates more particularly to those which have been 
either puqiosely divided, or accidentally broken in the extection, 
and which amount all together to about 330. He gives a tabular view 
of the results of his analyses of these calculi, and states, in the order 
of their occurrence from the centre, the consecutive deposits of the 
different materials of which they are composed. About one half of 
the specimens consist only of one description of substance, and the 
remainder are formed of alternating layers, more or less numerous, 
of most of the substances whicli enter into the composition of human 
urinary calculi, llie distinction between the lithic acid and lithate 
of ammonia, thoiigh generally recognised abroad, was scarcely at- 
tended to in this coUTitr}% until noticed by Dr. Front , The lithic 
calculi form, as is usual, the most numerous class of concretions in 
the Norwich collection, where they amount to nearly a third of the 
whole number ; and if the niimber of those containing either lithic 
acid, or lithate of ammonia, as a nucleus, be taken into account, it 
will appear, os already observed by Dr. Prout, that not less than two 
thirds of all urinaiy calculi either consist of the lithates, or have those 
substances as their nuclei ; whence it may be inferred, that a large 
proportion of them probably owe their existence to the previous for- 
mation of such a nucleus. Hie deposition of the phosphates is not 
followed by that of the other materials* The oxalate of lime is the 
only substance entering into the composition of uzinary calculi, which 
is ever found in the form of distinct and specific crystallization, and 
it then forms what is c»dled the Mulberry calculus. The author is 
led from his observations to suspect that carbonate of lime, although 
rarely found in a separate form in calculi, is not an unfrequent con- 
comitant of phosphate of lime ; with the assistance of Dr. Front and 
Mr. Faraday, he ascertained the presence of carbonate of lime in some 
of the specimens which were not previously supposed to contain it. 
This result was also confirmed by the analysis of several specimens 
of calculi from the coUeotion in the Hunterian Museum, and also 
from the Mnseum of Guy's Hospital, which he was permitted to ex- 
amine. 

The author is in hopes of being able to make some additions to 
this eommunicatbn, if he can obtain permission to divide some of 
the remaining calculi in the Norwich Collection, so as to give to the 
Society the result of the whole analysis. 
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Experment$ to detemiite the Difermco in (he Number of Vtbmiione 
made by an Invariable Pendulum in the Royal Obeenmtory at Green* 
wich, and in the House in London in which Captain Kater's Ejrpert* 
mente were made* By Captain Edward Sabine, of the Royal Artil* 
leryy &ec. R,8* Communicated by the President and CounciL Head 
December 11, 1828. [PhiL Trane, 1829, p, 83.] 

Hie experiments of which an account is given in this paper, were 
made in compliance with a request of the Council of the Royal Soci- 
ety, made in December 1827, that Captain Sabine would ascertain the 
difference in the number of vibrations of a pendulum at Mr. Browne’s 
house, and at the Greenwich Observatory. The author gives a de- 
scription of the instruments used in the observations ; the hrst series of 
which were made in Mr. Browne’s house, from the 1 7th to the 20th of 
March inclusive, and g^ve as the mean result. 85963*60 vibrations in 
a mean solar day. A reduction is here introduced, derived from some 
experiments m^e on the difference which takes place in the times of 
vibration in vacuo and in air ; the number of vibrations in the former 
case being, under the same circumstances as in the observations, 9*97 
per diem less than in the latter. A corresponding series made at 
Greenwich in May, pLve as the mean 85964*17 vibrations, thus in- 
dicating an acceleration of 0*57 vibrations per diem ; but the differ- 
ence of latitude and of height between the two stations would have 
led us from theory to expect a total retardation of 0*38 vibration in 
the same time. From a second set of observations at Greenwich, the 
diurnal acceleration appeared to be 0*52 vibration. Taking the mean 
of this and the former result, it appears that the^tial amount of the 
discordance between theory and experiment is 0*91 vibration per 
diem. The stations are conveniently situated for verifying the ex- 
istence of this anomaly, and its magnitude is such as to preclude aU 
uncertainty as to its existence. With regard to its cause, the author 
as confirmed in the opinions he formerly entertained on this subject. 

Tables are subjoined, containing accounts of the rate of the clocks 
used at botli stations, and of the particulars of each series of obser- 
vations. 

On a definite Arrangement, and Order of the Aj^searance and Progrese, 
of the Aurora Borealis f and on its Height above the Surfaoe^ the 
Earth, In a Letter to Davies GEbert, M,P, P,E,S, By the 
Mev, James Farquharson, Minister of the Parish of Alford, Aber* 
deenshire. Read January 22, and February 29, 1829. [PAi7. 
IVans, 1829, p, 103.] 

The results of the numerous observations of the author m tiie 
Aurora Borealis, which on several occasions were made under very 
favourable dreumsta^ had already been announced in a short 
paper, published in 1323 in the Edinburgh Philosophical' Journal ; 
and it was concluded from them that the Aurora Borealis has in dl 
cases a determinate arrangement and figure, and follows an invariid)le 
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order ia ke appearance and progress; that the pencils of rays or 
streamers, as they are called, generally moke their hrat appearance 
in the north ; and as they rise from the horizon, assume the form of 
an arch, extending firom east to west, and having its vertex in the 
plane of the magnetic meridian, the arch itself bem^ at right angles 
to tliat plane. While the arch itself is near the horizon, its breadth 
from north to south is considerable ; and the streamers of which it is 
composed appear to be nearly at right angles to the general line of 
the arch, their directions converging to a point a few degrees to the 
south of the zenith. As the arch moves forwards towards the south, 
its lateral dimensions appear to contract, the intensity of its light 
increases, and the directions of the streamers, still tending to l^e 
same point in the heavens, approach more neariy to paralleimm wiUi 
that of the arch. When it has passed the zenith, and arrived at 
the above-mentioned point, a little to the south of the zenith, the 
arch k seen as a narrow belt, 3° or 4° only in breadth, and with well- 
defined edges. In its further progress southwards, it again enlarges 
m breadth, and exhibits, in a reverse order, the same succession of 
changes as before. Hence, the author concludes that the streamers 
have individually a position nearly vertical or parallel to the magnetic 
dip ; ^at they form a thin fringe, stretching often to a great distance 
from east to west, at right angles to the magnetic meridian ; and 
that the movement of the fringe from north to south takes place by 
the extinction of streamers at its norriiem side, and the formation of 
new ones contiguous to its southern side. 

Prom a variety observations which are detailed in this paper, 
the author infers, in opposition to the opinion of Mr. Dalton^ that 
the region occupied by this meteor is above, but contiguous to, that 
of the clouds, or at least to that in which aqueous vapour is con- 
densed, so as afterwards to appear in the form of clouds. The hei^t 
of this region he estimates as in general about 2000 feet above the 
aiuface ; and he is of opinion, that while such is the height of the 
lower ends of the vertical streamers, their upper ends may have an 
elevation of 2000 or 3000 feet more. 

Obaervations on the Fmetum of the Intestinal Canal and Ltver of the 

hman Fmtus. By Robert Lee, Af.D^ Phynicim to the Irtish 

LyingAn^HoepitaL Commumcoied by Dr, jhrout, F,R,B, Read 

June 19, 1828. [FML Tram. 1829, p. 121.] 

From the circumstances of the early development of the liver and 
intestines in the foetus, of the copious supply of blood which they re- 
ceive, and of the great space which they occupy in the abdomen, the 
author was led to the conolusion that they pei^ormed senne important 
frmctkma in the foetal eoonomy. Although no nutritive matter can 
he frtnuabed by the mouth, yet the cemtents of different portions of 
ftUmentory canal were found, both in appearance and chemical 
composithm, to bear a Striking analogy to those of the same portions 
of tte canal in the adult, where the processes of assimilation and ab- 



sorption «re perfonnod. A semi-fluid matter, possessing all the elta* 
racters of albumen, is found closely adheiing to the inner coats of 
the smtdl intestine ; and is more especially abundant around the pa- 
pillary projection, trough which the common duct of the liver oj)ens 
into the duodenum, and diminishes in quantity as we trace it towards 
Uie termination of the ileum. The great intestines are generally 
distended with a dark green homogeneous fluid, containing no albu* 
men, and apparently excrementitbua. No albumen can bo detected 
in tile contents of the stomach. Hence the author infers that an 
idMorption of some nutritious substance, which he brings forward 
severd arguments to show must be derived from the Uver, takes 
place from the intestinal canal in the latter months of gestation. 
He states that in two instances he detected the presence of a sub- 
stance, similar to that which he had found in the duodenum, in the 
hepatic duct itself; hence he is led to the conclusion that the func- 
tion of the liver in the foetus is not confined to the separation of ex- 
creinentitious matter from the blood, but that it supplies materials 
subservient to nutrition. Hiat the substances existing in the intes- 
tines of the foetus are not derived from the mouth, is proved by their 
being equally found in acephalous children, or where the cesophagus 
is impervious, as where no such mal-conformation exists. 

A note is subjoined to this paper by Dr. Prout, giving an account 
of the mode by which he ascertained the chemical character of the 
substance refei^ to his examination ; and the paper is accompanied 
by drawings of the intestinal tube in the foetus. 

Expefiments on the Moduhs of Torsion, By Bci^nmm Bevan, JS?^. 

Communimted by the President* Read December 18, 1828. \Ph%i, 

Trans* 1829, p. 127.] 

The olijeot of tbe author in thb paper ia to asoextain the modulua 
of torsion in different species of wo(m, and also of metals, deduced 
from experimmvts on a hxge scale, wbi^ he oonoelves will furnish 
many xtseful data, applicable to practiee by the mechabic and en- 
gineer. Care was tc^en that the specimens of wood which were the 
aubjecta of experiment were sound and dry, and free from any large 
knots ; and their correct dimensions were ascertained by an improved 
kind of caHipcis. 

To every specimen two indexes were attacked ; one, a few indhes 
from the end, flxed in the clamp or vice, and the other, at a small di- 
stance from attachment of delever, to which the stmuung power 
was applied ; and the length of the bar subjected to torsion was osti-* 
mated by the distance of the pmnts of attachment of the indexes. A 
pivot was fixed at the siqppoited end of the bar, in Ueu of its axis. 

The author gives the following role for finding the deflection of a 
prismatic ; namely, that it is e^ual to the piodaot of the stmhi^ 
ing power into s^are of the radius by whkh it acts, and into (he 
len|^ of the shaft, divided by the modulus of torsion into tike 
power of the aide of the square shaft. He then gives a table of dm 
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modulus of torsion in diiFercnt woods, which he IKnds to vary from 
about OOOO to 30,000 pounds, and to follow nearly the order of the 
specific gravity. In the metals, the modulus of torsion is one sixteenth 
of the modulus of elasticity. 

On a Diferential Barometer. By the lateWUHnm Hyde Wollaston, 

iIf.D. F.R.S. Communicated by Henry Wnrburton, E$q. F.R.8. 

Read February 5, 1829. [PhiL Trans, 1829, p. 133,] 

The instrument de8cril>ed in this paper is capable of measuring 
with considerable accuracy extremely small differences of barometric 
pressure. It was origixmlly contrived with the view of determining 
the force of ascent of heated air in chimneys of different kinds ; but 
as its construction admits of any assignable degree of sensibility being 
given to it, it is susceptible of application to many other puri)oses of 
more extensive utility. A glass tube, of which the internal aiameter 
is at least a quarter of an inch, being bent in the middle into the 
form of an inverted siphon, with the legs parallel to each other, is 
cemented at each of its open extremities into the bottom of a sepa^ 
rate oxstam about two inches in diameter. , One of these cisterns is 
closed on all sides, excepting where a small horizontal pipe opens 
from it laterally at its upper part ; while the other cistern remiuns 
open. ’I'he lower portion of the glass tube is filled with water, or 
other fiuid, to the height of two or three inches ; while the remain- 
ing parts of the tube, together with the cistem, to the depth of about 
hem an inch, are filled with oil ; care being taken to bring the sur- 
faces of water in both legs to the same level, by equalizing the pres- 
smres of the incumbent columns of oil. If the horizon^ pipe be 
i^^lied to tile key-hole of a door, or any similar perforation in a par- 
tition, between portions of the atmosphere in which the pressures 
are unequal, the fluid in tiie corresponding half of tiie instrument wdl 
be depressed, while it is raised in the opposite one, untO the excess 
of weight in the column thus elevated will just balance the external 
force resulting from the inequality of atmospheric pressures upon 
the surfiices of oil in both cktenis. This excess, however, is equal 
only to the difference between the .weight of the column of water 
pressing on one side, and that of an eqi^ column of oil which occu- 
pies the same length of tube on the other side. This difference de- 
pending upon the relative specific gravities ci the two fluids will, in 
the case of olive oil and water, be about one eleventh of the weight 
of the cedumn'of mter elevated ; but the sensibiiity of the instrument 
be Increased at pleasure, ^ mixing with water a greater 
or ms of aioohol, by winch excess of its specific gravity 

over that of oil may be rmced to one twentieth, one thirtieth^ or 
any other asmgnable proportion. Itie instrument may be converted 
an anemometer by dosing both tiw dstems, and by applying to 
the t^iper fart ^ eadi a trumpet-nioothed aperture openstg ktemUy . 





Seine Observations relating to the Function of Digestion, By A. P. W, 

Philip, M,D, F,R,S, L, F, Read January 16, 1829. [P^. 

THns, 1829, p, 137.] 

The author, referring to his former papers published in the Philo- 
sophical Transactions, concludes that digestion requires for its due 
peaformance, both a proper supply of gastric secretion, and a certain 
muscular action in the stomach ; the latter circumstance being re- 
quired for the expulsion of that portion of food which has been acted 
upon by the gastric juice. Nervous power is necessary for secretion ; 
but the muscular action of the stomach being excited by the meoha- 
nical stimulus of the contents of that organ, is independent of the 
nervous power. It has already been shown by the author, that after 
tiie removal of a portion of the eighth pair of nerves, the galvanic 
influence directed through these nerves will restore <he secretion 
of gastric juice; but Messrs, Breschet and Milne Edwarda have 
lately endeavoured to prove, that the same effect results ids#' from 
mechanical irritation of the lower jmrtions of the divided nerves. 
The author points out several circumstances which appear to have 
been overlooked by these gentlemen, and which, he thinks, invali- 
date the oonclusions they have deduced from their expeximenta. He 
stktes that a certain quantity of digested food will always be found 
in the stomach of the aaimal for hve or six hours after the operation, 
and even after the lapse of ten or twelve hours, from its being less 
completely changed, and therefore expelled more slowly than in the 
natural state. Ihe paper concludes with the recital of experiments 
made for the author by Mr, Cutler, in which the contents of the 
stomach of a rabbity whose eighth pair of nerves, after excision, had 
been kept mechmiically irritated, were compared with those of another 
rabbit, in which the nerves had not been irritated, and of a third, 
which had been left undisturbed. All those who witnessed the re« 
suit of this experiment, among whom was Mr. Brodie, were con* 
vinced that the irritation of the nerves had no effect whatever in pro- 
mating the digestion of the food ; neither did it at all.contnbute to 
rdieve the difSculty of breathing, consequent upon the section of the 
nerves. 

Experiments on the Friction and Abrasion of the Surfaces of Solids, 

By George Rennie, Esq, F,S,S, Read June 12, 1828. [Wi7. 

Troas. 1829, p. 143.] 

'Bic first part of this paper is occujned by a rapid review of the 
labours of mechanicians on the subject of friction, from the period of 
theme of Amontons at the end of the 17th century, to timoo of Om* 
lomband of Vince in the years 1779 and 1784; from which the 
author draws the condusion that the progrens of l^owledge m this 
de^partment of science has been slow and unsatisfactory, and l^i a 
wx^ field is still left open to experimental investifi^tion. With a 
view to elucidate severd points not 3 ret su^ien% aiK^tmliaiiied^ 
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former writern, the author instituted several sets of experiments ; some 
calculated to determine the forces required for dragging bodies of 
various kinds along a horizontal surface, and others for measuring 
the angle at which a plane was required to be inclined to the horizon 
in order to admit of the body sliding down it, attention being paid 
to tlie circumstances of pressure, extent of surftwse, time of previous 
contact, and velocity of motion. 

llie foliowiiig are the principal conclusions which the author de- 
duces from his experiments. The friction of ice rubbing upon ice 
diminishes with an increase of weight ; but wiUiout observing any 
regular law of increase. When dry leather is made to move along a 
plate of cast iron, the resistance is but little influenced by the extent 
of surface. With fibrous substances, such as cloth, the friction di- 
minishes by an increase of pressure, but is greatly increased by the 
surfaces remaining for a certain time in contact; it is greater, 
paribust with fine, than with coarse cloths ; the resistance is also 
much increased by an increase of surface. With regard to the 
friction of different woods against each other, great diversity and ir- 
regulturity prevail in the results obtsuned ; in general the soft woods 
give more resistance than the hard woods : thus, yellow deal affords 
ttie greatest, and red teak the least friction. ITie friction of different 
met^s also varies principally according to their respective hardness ; 
the soft metals producing greater fnction under similar circumstances 
than those which are hard. Within the limits of abrasion, however, 
the amount of fiiction is nearly the same in all the metals, and may 
in geueral be estimated at one sixth of the pressure. The power 
wliich unguents have in diminishing friction, varies according to the 
kind of the fluidity of the particular unguent employed, and to the 
pressure applied. 

The paper is accompanied with drawings of the apparatus used ; 
and tlie detaUa of the experiments are given at len^ an a tabular 
form. 

An Attempt to rectify the Inaccuracy of erne Logarithmic Formulee* 
By John Thomas Ghraves, of the Inner Temple ^ Egq. Communicated 
hy John Frederick William Herschel, Eeq, V.F, Read December 
18, 1828. [Phil Trans. 1829, p. 171.] 

The discovery made by Poisson and Poinsot during their recent 
researches on angular sections, of errors in trigonometrical formuim 
usually deemed complete, drew the attention of the author to an 
analt^ous mcorrectness in bgarithmic series, He accordingly pro- 
poses in the present psiper to exhibit in an amended form two fun- 
damental developments ; the i^ciples em^oyed in the establish^ 
snent of which adnut of application in expanding by different method 
vorbus mxmlar iimerion also to elucidate other parts of 

the exponential the^. 

He then enters into an analytical investigataon of the eqtmtbn 
and exhibits comet dir^iopements ; first, of y in terms of 
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« and s ; and secondly, of » in tenna of u and y ; the corresponding 
developcmenta hitherto given being incomplete. He considers the 
princi^es employed in thus inquiry as {>resenting a solution of many 
diffioidtieBf and iHustrating peculiarities appertaining to the theory of 
logarithms of negative quantities ; and when applied to geometry, as 
furnishing the means of tracing form and developing the proper*' 
ties of curves whose equations involve exponential quantities, He 
also states tiiat by tlieir means various di^erential and other formulas 
usually exhibited in treatises on logarithms may be rendered com- 
plete. An iqipendix is subjoined containing several examples of 
these applications of his principles. In the course of his investiga- 
tions, the author endeavours to explain the remarkable anomaly which 
frequently presents itself to the anal 3 rst, of developements, in i^ich, 
upon sulMtituting a particular value for the variable in each, there is 
no approximation to numerical identity between the several resulting 
series, calculated to any number of terms, and the respective func- 
tions which they ought to represent. He combats the paraiioxical 
opinion which has been advanced, that equations, which in particular 
instances are numerically false, are yet analytically true ; and ex- 
pliuns the difficulty by reverting to the limitations inherent in the 
hypothesis upon which the devmdpement is founded. He maintains, 
in opposition to the opinions of JeanBemouilli and D'Alembert, that 
the logarithms of negative and positive numbers are not in general 
the same ; and hence infers that negative numbers have occasionally 
even real logarithms. Ihe chief novelty of his system consists in 
showing that any assigned quantity, relatively to a given base, has 
an infinite number of orders of logarithms, and m infinite numW of 
logarithms in each^ order. 

Off the S^ection and Decotnposiiton of Light at the separating 
faces of Media of the same and of different refractive Powers, By 
David Brewster, LL,D, F,E,8, L, ^ E, Read February 12, 1829. 
iPhil Trans, 1829. p, 187.] 

When white light is incident \ipon a surface which separates two 
different media, the poTtion that is refiected idiould, according to the 
Newtonian theory of light, preserve its whiteness, provided tiie thick- 
ness of either of the media exceed the eighty millionth of an inch. 
But since the dispersive powers of bodies are (Afferent, it must follow 
aa a necessary consequence, that refiected light can never tmder any 
circumstances retain perfect whiteness, although tlie modification it 
mqperiences is not of sufficient amount to become sensible in ordinary 
expeximents. llie author during hk investigations of the laws eff 
polanzation for li^^t reflected at the separating surface of different 
media, had occasion to inclose oil of oassia between two prisms of 
flint glass, and was sorprised to find that the light reflected was of a 
blue colour. The ffict was new, but xni^t be readUy explained 
upon the principle that although tiie refractive dw^ty of oil eff cassia 
greatly exceeds tiiat of flint glass for the mean raySi yet tiie action 
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of these two bodka is oearly the Mone on the less refrtmgibk mjB : 
hence tt may happen that a lai^er proportion of the former than of 
the latter b transmitted, and the pencil formed by reHexiou will 
then ap}>ear blue. The partial decomposition thus effected in the 
incident rays will be the same in kind, ^ough it may vary in degree, 
at different angles of incidence, and cannot therefore give rise to any 
variation of colour in the reflected rays, although they may differ in 
intensity according to the obliquity of the incidence. By using dif- 
ferent lands of glass, and of interposed fluids, the author obtained 
various analogous results, different mys of the spectrum being sepa- 
rated according to the prevalence, in each particular case, of one or 
other of the opposite actions exerted upon them by the solid and the 
fluid medium. The author directed his attention more particularly 
to those conditions in which tlie nearest approach could be made to 
a perfect equilibrium of all tlie forces wliich affect tlie incident rays. 
The solids which he employed in his experiments were two prisms of 
plate glass, of which the sections were right-angled isosceles triangles, 
and differing but very slightly in their refractive indices. The fluids 
were castor oil and balsam of copivi, the former having a leas, and the 
latter a greater refractive power than the glass prisms ; a thin film of 
either fluid being intcqiosed between them. With castor oil, and 
within the limit of total reflexion, the reflected light is yellow ; on 
gradually diminisUing the angle of incidence, it passes in succession 
through all the tints of three orders of colours, of which the details 
are presented in a table exhibiting those which correspond to different 
angles of incidence. When the incident light is homogeneous, no 
colours are seen, but the reflected pencils have their maxima and 
minima of intensity ; like the rays of thin plates, or the fringes of 
inflected light formed by homogeneous rays. When copivi balsam 
is employed as tlie fluid medium, the same orders of colours are ob- 
tained by reflexion, but at smaller angles of incidence than with cas- 
tor oil. 

Having ascertained that at a temperature of about 94® the mean 
refractive index of the balsam became equal to that of the glass 
prisms, the author examined the influence of a gradual elevation of 
teini>erature upon the colours of Uic reflected pencils ; and found that 
no particular change marked the instant when the refractive densi- 
ties of the two me^a became equal; although when the temperature 
was; increased considerably, the tints entirely disappeared. Analogous 
reiailts were obtained by employu^ prisms of obsidian instesA of 
glass. 

Ilie author next engaged in more extensive series of experiments 
with various fluids interposed between glass prisms; and states their 
results in the form of a table, showing more espemt^y the periods of 
colours produced at the separating surfaces by the different lands of 
oils. He considers the facts which arc there detailed, as establiahpg 
rile existence of reflecting forces at tlie confines of media of the same 
refracting i^wer; and as proving, first, that the reflective and 
rive furces in these madia do nut follow riie same law: an4< secondly. 
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that the force whicfeproduccs reflexion* varies according to a difieri^nt 
law in different bodies. Hie reflecrive forces of the solid and the 
fluid may be conceived to decrease in Tarious ways : first* they may 
respectively extend to different distances from the reflecting surface, 
on^ decrease according to the same law. Secondly* tliey may ex- 
’ lend lo different distances, and vary according to a different law ; or* 
lastly* th^ may extend to the same distance* and vary according to 
different^ |sws. Whether the refracting forces follow the same law 
in sofl^s in fluids* it is extremely difficult to determine by direct 
experlmeili i we assume the mutual dependence of the refract- 

ing and reflecting forces, then the experiments recorded in this paper 
will establish a variation in the law of the refracting forces of diffe- 
rent media. 

These facta may be explained on the undulatory theory of light* 
by supposing that the density or elasticity of the ether varies near 
the surface of different bodies, an hypothesis which has already af- 
forded an explanation of the loss of part of an undulation'^ih several 
of the phenomena of interference ; the part lost being* according to 
Dr, Young* a variable fraction, depending on the nature of the con- 
riguous media. 

Hie phenomena of periodical colours at the conflnes of media of 
the same or of different refractive powers, are evidently dependent 
on the law of interference* although it may be difficult to point out 
the precise mode in which they are produced. In combinatioiis 
where there is much uncompensated refraction* their producrion is 
influenced by certain changes* such as the formation <k a thin dfld 
invisible film on the surface of the solid* the nature and origin of 
which the author .endeavours to investigate* but iriiich he acbiow- 
ledges he has hitherto been unable to discover. That some unrecog- 
nis^ physical principle is the cause of these phenomena will* he 
thinks, appear still more probable from a paper which he intends to 
present to the Society, on tlie production of the very same periods df 
colour* at similar angles of incidence* by the surfaces of metals and 
transparent solids* whefl acting singly upon light* He also an- 
nounces* as the subjects of two other communications* the results of 
researches in which he has been long engaged ; first* on the action of 
li^t on the surfaces of bodies as an univmeal nuneraloglcal charactm^* 
the description of a lithoscope for dbmiminating minerals ; and 
eeoondly*on the influence of the doubly refriicting ibrees upon the ordi- 
nary forces* whiidi reflect and polarise light at ^e surihees of bodies* 

Oa tAe to a Vaemm i^ ffie VibruHo^g of an fnopriti^bk 

ibfW* Confam Edward Sabine, <f the Moyal ArtiUery^ 
Canmumoaka by Thbnww Yaung, Becrmra ff the iaia Bomd 
af |lead March Ifl aadf 19* 1829. 1^9* 

>* 207 ^ ; 

Tht experiinerits contained in this |Mtper originated in^ 

Hoe piilffished by M. Bessdl in the tkekrkhte^, 
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January 1 828, announcing that he had the theory uauallj 

employed for reducing the vibrations of a pen^lum in air to the cor* 
responding vibrations in vucuo, was incorrect, inasmuch as it omitted' 
the expenditure of a portion of the moving forcfe ou|tlie particles of® 
the air which are set in motion by the pendulum in its vibi^tiom 
In order to ascertain by the most direct mode of ex|)erimen®thc 
tardatlon which a pendulum experiences by vihratii^ in mediwvr 
of the atmosphere, the author constructed, at the the late 

Board of Longitude, an apparatus in which an inviri|i|pp||^ 
could be vibrated alternately in air of the full at|f|||p^^ pressure, 
and in rarefied air approaching nearly to a vacuums TO# apparatu% 
WOP set up and employed in a room assigned for that purpose in the 
Royal Observatory at Greenwich : its description is given in this 
paper with reference to plates, and those processes are particularly 
dwelt upon which were ultimately successful in ensuring tlie immo- 
bility of the suspension of the pendulum, and in rendering the appa- 
ratus impermeable when the air was withdrawn from the interior. 
The arrangements for obstTving the coincidences of tlie pendulum 
with a clock, and for ascertaining the exact pressure of tlie air, both 
in its ordinary and rarefied state, are minutely described. When the 
air was either partially or wholly withdrawn, a correction was found 
to be required for the indications of the thermometer giving the tem- 
perature of the pendulum, to compensate the removal of the pres- 
sure ^of the atmosphere on the exterior of the ball and tube of the 
thermometer. The value of this correction for different states of ex- 
haustion was ascertained by placing the thermometer in pounded ice 
under the receiver of an air-pump, and noting the height of the mer- 
cury corresponding to different heights in the gauge. 

The number of distinct experiments made with the above described 
apparatus is eleven ; of these, the six first were designed exclusively 
for the purpose of comparing the vibration in air of full pressure, and 
in rarefied air. Each experiment consisted of three distinct series of 
vibrations made in succession, and occupying usually the greater 
part of two days : the first and third series were in air, of full pressure, 
and the second series in rarefied air; the mean of the results of the first 
and third aeries gave the vibration in the ordinary atmosphere, which 
was compared with the result of the intermediate series in rarefied 
air. The comparison was thus rendered wholly independent of the 
daily rate of the clock, and in some measure also of its deviatioiw 
from an uniform rate in intervals of less than 24 hours. The 7th 
and Sth experiments had a double object : first, to compare the 
retardations of a pendulum in common air and in hydrogen gas, both 
under atmoi^eric pressure ; and secondly, to obtain the amount of 
i^tardation in both oases, by comparing the vibration in hydrogen 
1 ^ under thirty inches pressure, with riie ribrarion in the same gas 
in a highly rarefied state. iWe are thus eight experiments on the 
retardation occasioned by the ordinary atmosphere, and two on the 
retardatkm in hydre^en gas under atmospheric pressure ; rite latter 
ibmishing also the comparative infiuenoe of hydrog^ gas and atmu* 
voti It. " 2 b 



wphe&c The aad llih etpeziments ^vere made to e%^ 

cbnine whether the VKatioii of the pendulum in air within the ap^ 
jmiatua wa»»^e sanriK as In the iree air of the aj^artment ; this was 
iWcosnpli^ed vthrating the pendulum alternately in free and in 
ooni^d air, by Amoving and again replacing such parts of the ap* 
wer#^ necessary for ^at puri)Ose. It was found, by this 
^leans, thet^oniinement of the medium by the glasses produced 
' no aensim|dEfct on tlie time of vibration. 

Froi#f;||N of the eight experiments on the retardation in 
commotL ei||Pti«||uthor obtains 10*3(1 vibrations per diem, as the re- 
duction tdii^ac^m of the invariable pendulum, vibrating in air of 
^5® under a pressure of 30 inches of mercury : and by computing 
the retardation severally for the circumstances of each experiment, 
and comparing the computed and observed retardations, he shows^ 
that were the amount of the reduction to a vacuum separately de- 
rived from each of the eight experiments, it would in no case differ 
more than 0*14 of a vibration per diem, from the conclusion derived 
from their mean, or one 74th part of the conclusion itself. 

The reduction to a vacuum which would have been jrreviously 
eomputed for the vibration in air of 45®, and 30 inches pressure, is 
6*26 vibrations per diem. The retardation in air of that temperature 
and density is therefore 4* I vibrations greater than has been hitherto 
supposed ; and the proportion which the experimental reduction bears 
to ^at which is now shown to have been erroneous, is, for the^nva- 
riable pendulum of the ordinary form used in this country, as 1*655 
to 1. 


From the experiments in hydrogen gas, under a pressure respec- 
tively of 30 inches, and of less tb^ one inch,*the retardation of a 
pendulum ribr ring in hydrogen ^ of 40® under a barometric pres- 
sure of 30 inches, is two vibratmns per Hem, The hydrogen gw 
employed was obtained by the action of zinc upon dilute sulphuric 
acid, and was passed into the apparatus through a cylinder contain- 
ing muriate of lime. A portion withdrawn after the experiments 
were concluded, was examined by Mr. Faraday, and found to contain 
no appreciable mixture of air. 

The two experiments on the comparative retardation in air and in 
hydrogen gas pve the ratio as 10*55 to 2, and as 10*41 to 2; ojr, 
g^er^y, as 5| to 1. But the ratio of the respective densities <d 
atmospheric air and hydrogen gas is about as 13 to 1. Whence 
the author takes occasion to remark, that if the resistance of the 
dastic tuids to bodies falling through them were sim^y as the re- 
mmetive densities of the the retardation occasioned by air 

al^uid be 13 rimes as great as that occarioned by hydrogen gas,"^ 
tlmt the diieretme of lario from that shown by experim^t is 
much too great to be ascribed to error of experiment, pamoularly as 
teperition produced results almost identical; that it mayi^er b^ 
regarded as Indicating an iidmcent property in the elastic^flu^ds ana^ 
‘logous to that ’of visci^y in liquids, and of resistance to the motkms 
€if bofKes pv ffsiug thxoujgh t h e m tndependmiriy of their density ; wad 



»ri 

tbat as an example, hydrogen gas, <?cmipi^di^|nrith atmospheido alt. 
cmpears to possess this property iu a prdjpoiiijpn mor^ thtm cloul4it 
that which would be given iy the respective deiiaitie| of ait and Iiy-* ! 
diwen gas. > ^ 

Ine paper concludes with an investigation of efTe^ 
the near reduction to a vacuum will have on the voiUtions orgravitpr 
at difrerent parts of the earth's surface, which hiTOi Iwi^obtained'^ 
with invamble pendulums ; and particularly of ntn of 

the author himself, which embrace a greater range 
tem]>erature than those of any other experlmentiilPt. is shown 
that in consequence of the peculiar mode in which those experimentiir 
were reduced to a mean term of comparison, their re-calculation with 
the more correct elements now known, would have no othc^ efiect 
than that of adding an equal amount to the vibrations of the experi- 
mental pendulum at every station, leaving the acceleration at diffe- 
rent stations unaltered. 

Consideration of the 0^‘ecfion^ raised against the geometrical Repre* 
sentation of the Square Roots of Negative Quantities. By the Rev, 
John Warren, M.J. of Jesus College, Cambridge. Communicated 
5y Thomas Young, Jlf.D. For. Sec. R.S. Read February 19, 1829. 
IFhil. Trans. 1829, p. 241.] 

It has always appeared a paradox in mathematics, tbat by em- 
ploying what are called imaginary or impassible quantities, and sub- 
jecting them to the same algebraic operations os those which are 
performed on quantities that are real and possible, the results ob- 
tained should always prove perfectly correct, llie author infernng 
from this fact, that the operations of algebra arc of a more compre- 
hensive nature than its definitions and fundamental principles, was 
led to inquire what ejctension might be given to these definitions and 
principles, so as to r^der tliem strictly applicable to quantities of 
every description, whether real or imaginary. This deficiency, he 
conceives, may be supplied by having recourse to certain geometrical 
considerations. By taking into account the directions as well as the 
Ici^ths of Ibes drawn in a givm plane, firom a given point, the ad- 
dition of such lines may admit of being performed in the sweae man^ 
ner as the compositiou of motions in dynamics ^ and fonr au<di 
lines may be regarded as proportional, hoih in length and diroettoa, 
when they are proportion's in length, and, whm hbo the fourtii is 
iiicUnad to the third at the same angle that the second is to tlra 
From this principle he deduces, that ff a line drawn in any given di- 
rection be assumed as a positive quantity^ and consequently its op- 
posite a negative quantity , a line ^wn at right angles to the posi- 
tive or negative diroction will be represented by the square root of a 
fOsgative quantity ; and a line drawn in an oblnjue direction will be 
re|>re8ented by the sum of two quantities* the one either pwfoe or 
native, and other the square root of a negative quantity. On 
tm subject, the author publish^ a treatise in April 1828; since 

2b2 
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peripd »everal|^ have been made to this hypotheeie- 

"fhe puipose of the jxttfeeot paper is to answer these objections. 

The nrst of these is, that impossible roots should be considered 
merely as the iiilikations of some impossible condition, which the pro- 
BOfiiHoa that given rise to them involves ; and that they have 
^imfact ho real’^ absolute existence. To this it is replied by the 
' author, that alt%i%h such a statement may be true in some cases* 
it is by^QMCiM necessarily so in all; and that these quantities re*- 
semble jd'ii^Tespect fractional and negative roots, which, whenever 
they are axcludal by the nature of the question* are indeed signs of 
impossibility, but yet in other cases are admitted to be real and 
significant quantities. We have therefore no stronger reasons, d priori, 
for denying the real existence of what are called impossible roots* 
because they are in some cases the signs of impossibility, tlian we 
should have for refusing that character to fractional or negative roots 
cm similar grounds. 

It has been objected, in the second place, that there is no necessary 
connexion between algebra and geometry, but only one of analogy; 
and that it is consequently improper to introduce geometric conside- 
rations into questions purely of an algebraic nature. In answer to 
this, the author contends that a necessary connexion may be shown 
to exist between impossible roots, and the series expressive of the 
ratio between the circumference of a circle and its diameter. This 
he endeavours to prove by examining such values of the expansion of 
1*" as are functions of jp ; whereby he is led to a series, the terms of 
which involve both the square root of unity, and also the above-men- 
tioned geometric ratio. In other cases be airivca, by methods which 
are purely algebraic, to expressions containing sines and cosines, to- 
gether with impossible roots. Hence the author infers that a neces- 
sary connexion exists between algebra and geometry ; and that his 
own hypothesis as to the geoinetnc representation of the square 
roots of negative quantities, is true in the some sense as the hypothe- 
sis adopted by algebraists respecting the geometric representation of 
negative quantities is true. 

To a tmrd objection, derived ixom the alleged inutility of such a 
geometric representation of the square roots of negative quantities, 
tiie author replies, that from their frequent employment by mathe- 
maticians, it is reasonable to expect that they will be of much greater 
Use when the true theory of their nature shall be established than 
when it was unknown. 

If the hypothesis of the author is admitted, all questions in dyna- 
mics where the motions of bodies are limited to one plane, will be 
brought within the province of pure algebra. 

The author concludes by nofticing a work by M. Mourey, entitied 
" La vraio Thiario des Quantitis N^gatms, at des Quantit4$ prdNniitea 
Imaginaireo,** in which the same general views of subje^ are pre* 
•anted as aw entertained by the author. 
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Anatomical Deccription of the Foot of a Ohin^Ffimah, ByBmxmhf 
Blake Cooper, Surgeon to Guy* 9 Hospitals Communioated by 
Peter Mark Roget, M.D, S€c,R,S. Read March^, 1829. [PAi7, 
Trans, 1829, jo. 255.] 

J l . ■ ^ M., 

obtained 
at Caiiton, and 

had all the characters of deformity, consequent 
practice of early bandaging, for the purpose of checkid^fW natural 
growth. To an unpractised eye, it has more the appeaiance of a 
congenital malformation, than of being the effect of art, however Icm^ 
continued ; and appears at first sight like a club-foot, or an unre- 
duced dislocation. From the heel to the great toe, the length of the 
foot measures only five inches ; the great toe is bent abruptly back- 
words, and its extremity points directly upwards, while the phalanges 
of the other toes are doubled in beneath the sole of the foot, leaving 
scarcely any breadth across the foot, where it is naturally broadest. 
The heel, instead of projecting backwards, descends in a straight line 
from the bones of the leg, and imparts a singular appearance to the 
foot, as if it were kept in a state of permanent extension. From the 
doubling in of the toes into the sole of the foot, the external edge of 
the foot is formed in a great measure by the extremities of the meta- 
tarsal bones, and a deep cleft or hollow appears in the sole of the 
foot, across its whole breadth. The author gives a minute anatomical 
description of all these ports, pointing out the deviations from the 
natural conformation. He remarks that fiom tlie diminutive size of 
the foot, the height of the instep, the deficiency of breadth, and the 
density of the c^ular texture of the foot, all attempts to walk witii 
so deformed a foot, must be extremely awkward •, and that in order 
to preserve an equilibrium in an erect position, the body must neces- 
sarily be bent forwards witli a painful efforf, and with a very consi- 
derable exertion of muscular power. 

Some Observations on the Functions of the Nervous System, and the 
relation which they hear to the other vital Functions, By Alexan- 
der PhiHp Wlson PhiUp. M,D, F,B,S, L, ^ E. Read AprU 2, 
1329. 1829,^,2(51.] 

The intention of the author in the present paper, is, not to brihg 
forwards any new facts, but to take a general review of the inferences 
dedudble from the series of facts deb^ed by him in previous papers 
coitimiumcated to this Society. He divides the nerves into two classes, 
essentially differing in tlieir functions. The first comprehends those 
i^rves, whdcbv proceeding directly from the brain and spinal cord to 
fktiier patts» convey in the one case to those parts the hifiueuce of 
those organs only from which they originate, and thus excite to con- 
traction the muscles of volunto^ motion ; and in the other case 
Itransmit to the sensorium impressions made on the parts to which 
•Hmy dislributed. The second class comprises what may be 



termed the Ganglion^Berves, or tboBe which enter ganglions^ prp- 
perly »o caQed; that mta being limited to «uch protuberances onljr 
as receive branches of nerves proceeding from the brain and »pir^ 
cord. These purves are distributed more especially to the vital or- 
gan% as the thoracic and abdominal viscera* and to the muscles sub- 
^lervient to theilr functions, llie nerves belonging to this class also 
dbnvey impi^es^ibns to the sensorium* and occasionally excite the 
ulascles ^ilf^luntary motion, which, in common with all muscles, 
possess inherent power of contractility dependent solely on their 
own mechanism, and which in ordinary cases are excited by stimuli 
peculiar to themselves. But the most important function of the gan* 
ghonic nerves, is that of supporting the processes of secretion and 
assimilation, which require for their performance the combined influ- 
ence of the whole brain and spinal cord. Viewed as a whole, the 
system of ganglionic nerves, therefore, constitutes, in the strictest 
sense, a vital organ, llius the sensorium, though connected by 
means of the cerebral and spinal nerves only partially with the organs 
of sense and voluntary motion, is, by means of tlie ganglionic nerves, 
connected generally with all the functions of tlie animaT body. Hence 
aflFectlons of the stomach and other vital organs extend their influence 
over every part of the frame ; while those of a muscle of voluntary 
motion, nr even of an organ of sense, although possessing gi^eater 
sensibility, are confined to the injured part. 

Prom a due consideration of the phenomena of the nervous system, 
it would appear that they imply the operation of more than one prin- 
ciple of action. The sensorial power is whoDy distinct from the ner- 
vous power ; the former residing chiefly in the brain, while the latter 
belongs equally to the spinal cord and brain, and may ha exercised 
independently of the sensorial power. In like manner, the muscular 
power resides in the muscles, and may be called into action by 
various Irritations independenfJy of the nervous power, though fre- 
quently excited by the action of that power. The muscles of volun- 
tary motion arc subjected to the sensorial power through the inter- 
vention of the nervous B3rstem ; and those of involuntary motion ore 
also, under certain circumstances, capable of being excited through 
the nerves by the sensorial power, particularly when under the influ- 
ence of the passions. The same observation applies also to other 
actions which properly belong to the nervous power, such as'^the 
evolution of caloric from the blood, and the various processes of se- 
cretion and of assimilation. That the nervous power is in these 
instances merely the agent of other po wers, and is independent of 
the peculiar organization of the nerves, is proved by the same efifects 
being produced by galvatusm, transmitted through conductors differ 
rent from tiie neiv'es. The successive subordination of these several 
powers is idiown during death, when the sensorial functions are tiui 
first to cease, and the animal no longer feels or wills, but yet the 
nervous power still continues to exist, as is proved by the Serves bet 
ing capable, when stimulated, of exciting contractions in musplesi 
of voluntary and of in volantary moticm^of producing the avolntian 
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of caloric and of rene^ng the processes of s^^tion. In like manner 
the power of contraction^ inherent in the muscular £bre, survives die 
destruction of both the sensorial and nervous power^. having an ex- 
istence indqjendent of either, although in the ettihre state of the 
functions they are subjected to the entire influence of both. ^ 

A difficulty here presents itself. If both the nervjQ^s and muscular 
powers be independent of the sensorial power, why, it i&ay be aske^ 
do the more perfect animals survive for so short a tim^ thejic^ of tfe'e 
sensorial functions ? This the author explains by the dependence of 
respiration on all the tliree powers, — the sensorial, nervous, and mus- 
cular, and its consequent cessation when either of these |)Owers is 
withdrawn. In support of this view of the subject, he adduces va- 
rious arguments to show that the muscles of respiration belong to the 
class of voluntary muscles, and that their action in performing that 
function is strictly voluntary, and the result of an imiirCssion made 
upon the sensorium by the want of iresh air in the lungs. These 
actions, though they have become automatic, are originany and es- 
sentially voluntary, and remain so even during apoplexy, os long aa 
the breathing continues ; but as soon as all sensibility is destroyed 
they necessarily cease, and death ensues. The phenomena are not 
explicable upon the hypothesis of a particular sympathy existing in 
the nerves distributed to the muscles subservient to respiration, and, 
if the above theory be adopted, require no other supposition for their 
explaflation. As the organs supplied by the ganglionic nerves are 
subjected to the influence, not of any one but of every part of the 
brain and spinal cord, no inference respecting the sympathies of any 
of these nerves cun be drawn, either from their particular origin or 
mode of distribution ; and sUll less room con there be for such infe- 
rences in functions, where, as in respiration, the sensorial power is 
so materially concerned. 

On the Respiration of Birds, William AUen and William H*ude- 

dine Pepys, Esqrs. Fellows of ike Royal Society. Head April 30, 

1829. [PAi7. Trans. 1829,;?. 279.] 

The inquiries of riie ftuthors on human respiration, and on that of 
the guinea pig, and of which they communicated the details to the 
Eoyal Society in former papers, are here extended to the respiration 
of birds. Pigeons were the subjects of these experiments, and the 
same appiratus was employed as tlie one nsed for the guinea pig, 
dasbribed in the PhHosoplucal Transactions for 1809. 

The ot^ect of the fli^ experiment was to ascertain the changes 
which take place in atmospheric air when breathed by a bird in SiC 
most naturm manner. For this purpose a pigeon was placed in a 
glass vessel contedning 62 cubic inches of air, and commutiiaatiW' 
with two gasameters, one of which supplied from time to time fveiim 
quimrities of air, and the other received pordons which become vitiatid 
% iMji^ The experiment lasted 69 minutes, and was prbdw^; 
^ ill km-iiyury to the bird excepting x alight appearance of unews 
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whenever the «uj[^ly of air was not euidiciently rapid* On 
amining the air at the end of the experiment, no alteration had taken 
place eitlier in the total Volume of air, or in the proportion of ajKote 
which it contained; the only perceptible change being the aubatitu- 
tion of a certain quantity of carbonic acid for an equal volume of 
oxygen gaa, amounting to about half a cubic inch per minute, and 
being equivalent to the addition of 96 grains of carbon in 24 hours. 

Two ex|>eriment8 were made on the respiration of oxygen gaa, ob- 
tained from chlorate of potash, and conttuning in the one case two, 
and in the other only one per cent, of azote. Under these circum- 
stances it was found that the volume of the gas was unaltered, and 
that a similar quantity of oxygen gas had been abstracted, but that a 
much smaller quantity of carbonic acid had been formed tliau in the 
last experiment, the remaining portion being made up by azotic goa 
which had been given out from the lungs of the bird, and tlic volume 
of which wa* just equal to that of the oxygen absorbed* The bird 
wa# somewhat distressed during the experiment, but recovered imme- 
diately and perfectly on being released from ita coudiiemcnt. 

In the fourth exi)erimeut, in wliich a pigeoTi was made to respire a 
mixture of oxygen and hydrogen, with a small proportion of azote, 
(tlie oxygen being in the same proportion as in common air,) it w'as 
found that there was no loss of oxygen ; but that a quantity of hy- 
drogen disappeared, and was replaced by an equal volume of azote. 
The authors observe that birds have a quicker circulation of blood 
than other animals ; and also that they are more sensible to the sti- 
mulating effects of oxygen. 

m 

On the epontant m Purification of Thames Water, By John Boatock, 

M.D,F.R,S,SfC, Head April 30, 1829. [P4i7.7Vafl^. 1829,/?. 287.] 

In the report which the author made of the result of his exami- 
nation of Thames water to the Uommissioners apiminted by His Ma* 
jesty to inqtiire Into the su^ly of water in the metropolis, ohe of 
the specimens, taken near the King's Scholars' pond-sewer, was de- 
scribed as in a state of extreme impurity. The water hod remained in 
the laboratory unattended to ; but after an ititerval of some wedcs it 
wasobaen^ed tohave become clear, while nearlythewholeof theformer 
sediment had risen to the sur^e, formii^ a stratum of half an inch 
in thickness, and still emitting a very onensive odour. In proceise 
of time this scum separated into large masses or flakes, with xsimite 
air-bubbles attached to them. At the end of two months longer 
these masses again subsided, leaving the fluid almost totally 
frtWB any visible extraneous matter. On analysis the water wair 
foimd to contam lime, sulphuric and muriatic acids, and magneria» 
in much larger quantities than in the specimens of Thames water 
preriously examined, the proportion of saline matter being increased 
four-fdid. The pmpoitktn cif the muriates is neiwly twelve 
greater ; fdiat of oorbonate of lime between two sM three ^mes, 
smd that of sulphate of Ihne five and a half rimes greater. Pie wa^ 



S77 


in its foul state liad given very obvious indications of both sulphur 
and ammonia ; but neither of these substances could be detected 
after its spontaneous depuration. 

The source of these new saline bodies is referrible to the organic 
substances, chiefly of an animal nature, which are so copiously de- 
posited in the lliames. The depurating process may be denomi- 
nated a species of fermentation, in which the softer and move soluble 
animal compounds act as the ferment, and are themselves destroyed, 
while the sdts that were attached to them are left behind" Hence, 
the more foul the water the more complete the depuration ; and it 
is on this principle that die popular opinion of the peculiar fitness of 
Thames water for being used at sea may be explained ; its extreme 
impurity inducing a sufficient degree of fermentation to effect the re- 
moval of all those substances which might induce any future renewal 
of that process. 

On the Composition of Chloride of Barium. By Edward Turner, 

M.D. Professor of Chemistry in the University of London, Com- 

municated by Dr, Dionysius Lartlner, F,}t,S, Read May 14, 1829. 

{Phil, Trans, 1829, p, 291.] 

The frequent employment of chloride of barium in delicate chemi- 
cal investigations, renders an exact knowledge of its composition pe- 
culiarly desirable ; and this has become a more important object of 
inquiry since it has been made by Dr. Thomson the basis of his calcu- 
lations of the chemical equivalents of sulphuric acid, and of thirteen 
metals and their protoxides. He has deducetl from his experiments 
with the chloride of barium the number 36 os the equivalent of 
chlorine ; 70 as that of barium ; and 7 8 as tliat of baryta ; whence 
the equivalent of the cliioride of barium would be 106 ; and accord- 
in^y, on mixing this quantity of the chloride with 88 parts of sul- 
phate of potash, each being previously dissolved in separate portions 
of distilled water, he finds a complete double decomposition has taken 
place ; the resulting sulphate of baryta, reduced to dryness, weigh- 
ing 118 parts, and the muriate of potash yielding 76 ports of chlo- 
ride of potassium. Hence he infers that 40 is the equivalent number 
to: sulfuric acid, and 48 that for potash. Berzelius, however^ 
maintained that this experiment, os well as the deductions it» 
wee not exact. Dr. Thomson having, in consequence of Berzelius*# 
o^ecrious, repeated his experiments, still asserts their accuracy. The 
an^r of the^ present paper investigated the subject with the greateii 
oaxe» employing materials in a state of perfect purity, and obtained 
results which coincided with those of Berzelius. He details the pre- 
cautions he took to* ensuring the conditions of perfect purity in the 
substances with which his experiments were made, and to the neglect 
of which he traces some of the errors which he imputes to Dr^ 
StomsoO'S analysis. But there exists also a more radical cause of 
OOm in the mcfch^ emjdoyed by that chemist j for Dr. Tumer^nds 
M mhm sedations of muriate of baryta and of sulphate of potaris 
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mixed together, a email portion of the latter aalt adheres tetiaci- 
oualy to the sulphate of baryta, wliich is precipitated, and escapes 
decomposition. By employing different processes the author avoids 
this source of fallacy ; first, from the chloride of biirium, previously 
dissolved in water, he tlirows down sulphate of baryta by adding 
sulphuric acid ; and, secondly* he effects a precipitation from a simi- 
lar solution of the chloride, by nitrate of silver, and infers the quantity 
of chloride^om that of the fused horn-silver obtained, having pre- 
viously determined, by a separate series of experiments, the exact 
com]>osition pf horn-silver. The conclusion he draws from his re- 
^searches is, that 100 parts of chloride of barium correspond to 137*63 
parts of the chloride of silver, which latter substance contains 34*016 
parts of chlorine, and therefore leaves for the proportion of barium 
65*984 parts, 'the real equivalent of barium, however, will depend 
upon that of chlorine, which is itself not yet satisfactorily de- 
termined* 

On a new Series of periodical Colours produced hy ike grooved Sur* 
faces of Metallic and Transparent Bodies, By David Brewster, 
LL,D, F,R,S, L, S( E. Read May 21, 1829. [PAt7. Trans, 1829, 
p, 301.] 

llie author, having received from Mr. Barton in the year 1822 
some £ne specimens of his Iris ornaments, undertook a series of ex**^ 
perimentfl on the action of grooved surfaces upon light, of which he 
communicated an account to the Royal Society of Edinbm^h in the 
following year. The investigation having since been taken up by 
Mr. Fraunhofer, the author had desisted from pursuing it until lately, 
when be learned that the phenomena which had principally ocoupi^ 
his attention had escaped the notice of this philosopher. The image 
of a candle seen by r^exion, from a flat and polished metallic sur- 
face, covered with equal and equidistant grooves, the plane of re- 
flexion being parallel to the grooves, is accompanied with a row of 
piismatio images, arranged in a line perpendicular to the grooves. 
The colourless image of the candle is formed by the originid por- 
tions of the metallic surfoce. which have been left between the 
grooves, while the prismatic images are formed by the sides of the 
pooves themselvw. This is rendered evident to the eye by vary- 
mg the proportion between these two parts of the surfiace. The 

S nend phenomena of the prismatic imag^, such as their distance 
im the ordinary image, and the dispersion of their eoloniiB, de^ 
pend entirely on the numbier of grooves and intervals which oC- 
ctiqpy a givm breadth ; and the laws of d^ese ;^enomexta have horn 
accurately determined by Mr, Fraunhofer. Dr. Brewster, hy ox* 
amining the appearances with more attention, observed in some spe- 
cimens a remancoble de&lcation of particular colours, vi^iiig vnth 
the angle of incidenee, and sennetimes affboting one of flbe images 
and not the otihers *, in some cases even the image reflect^ frmn the 
the steel was slightly ooloaoMy iti^t haidt% d 



relatioa to the def«l<iatk>ii of colour in the prismatic images* li^ 
order to observe these phenomena tbroiigh a great range of inci-^ 
dence, he employed a long narrow rectangular aperture, which gave 
a convergent beam of 30® or 40®, Under these circumstanceSi the 
CNtdinory image of the aperture, as formed by the original surfaces, ^ 
was crossed, in a direction at right angles to its length, with broad 
coloured fringes, varying in their tints according to the angle of in- 
cidence. In a specimen having 1000 grooves in an inch, no less 
than four complete orders of colours are developed, corresponding to 
those of the reflected rings of thin plates. By turning the steel 
plate round in azimuth, the same colours are seen at the same angles 
of incidence, and they undergo no change by varying the distance of 
the luminous aperture, or of the eye of the observer. 

I'he analysis of these curious and apparently complicated plieno- 
mena is much simplified by the employment of homogeneous light. 
The author pursues this analysis with red and with violet light re- 
spectively, and explains tlie obliteration of the colours by the aid of 
cUagrams, giving also various tables of the angles of incidence at 
which tlie several deficiencies occur in the reflected colours. These 
angles are rendered diflerent by covering the steel jilate with water 
and oil of cassia in succession. Phenomena analogous to those above 
described take place on the grooved surfaces of gold, silver, calcare- 
ous spar, and other substances. Similar grooves impressed upon tin, 
realgar, and also upon isinglass, exhibited phenomena diversified ac« 
cording to the respective refractive powers of these substances , The 
almost perfect transparency of isinglass enabled the author to ex- 
amine the transmitted tints, w hioh in the ordinary image he found 
were extremely brilliant, but had no relation whatsoever, either in 
number or in quality, to the reflected tints, llie transmitted tints 
of the ordinary prismatic images always increase in brightness as the 
angle of incidence diminishes; while the reflected tints become 
fainter. 

The new class of periodical colours described in this paper can- 
not, in the opinion of the author, be referred to the difl^ction and 
interference of the rays reflected from two or more of the por- 
tions of the original surfime of the metal, considered as narrow shta 
or apertures ; Imause they would in that case be aflected by the 
distance both of the luminous object and of the eye, and the ooloum 
would form bands paraUdl to direotioa of the grooves. But if we 
suppose that the parts of the original aur&ce are smaller than Bie 
distance to which the reflecting force extends, the removal of the 
metal from the aic^acent grooves must diminish the reflecting force 
of these parti of the surfw ; and he infei’s, from direct experiment* 
that this is the case. 

On the hypothesis of endasion, this abstraction of reflecting matter 
pray be regarded as equivalent to a diminution of the density of the 
surfhoe ; while on the undulatoiy hypothesis, the effect may be m-* 
ecib^ to the condition of the ether arising fmm a variation in its in- 
ttenstty.or elastidty towards the iurface of anumber of ssJkol: points. 
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0» the Nerves vf the Face ; being a second Paper on that S«Wtfdf » 

Bg Charles Be]l> Bsg. F.R.S. Read May 28, 1829. [FhtL 

Trans. 1829,jo. 317.] 

^ After recajntulating the contents of his former paper, the author 
cites cases w hich have occurred since its publication, in support of 
I his doctrine, first, that the sensibility of the head and face depends 
) on the fifth pair of nerves ; secondly, that the muscular branches of 
I that pair are subservient to mastication ; and, thirdly, that the portio 
I dura of the seventh pair controls those motions of the parts of the 
face, whether voluntary or involuntary, which are connected with 
respiration. Instances are given of lesions of the portio dura, from ac- 
cident or from disease, followed by paralysis of the muscles on the 
same side of the face, while the sensibility remained. On the other 
hand, cases arc related of injury to the fifth pair, being attended with 
loss of sensibility in all the parts receiving branches from the injured 
nerve, while the power of motion continued unimpaired. In one 
case of this description, where one half of the under lip had become 
insensible, on a tumbler being applied to the mouth, the patient 
imagined it was a broken gloss that he touched. A similar delusion 
was experiencted bjr another patient, in whom the half of the upper 
lip had been depnved of sensation by an injury to the sub-orbital 
branch on the same side. From these facts the author deduces the 
absurdity of the practice of cutting the portio dura for the relief of 
tic doulcureux. 

He next enters into an anatomical description of the course of that 
division of the fifth pair of nerves, which is unconnected with the 
Gasserian ganglion, and passes under it, and which be considers as 
the motor or manducatory portion of the fifth, being distributed to 
the temporal, mosseter, pterygoid, and buccinator muscles; some 
branches of it supplying the muscles of the lips, and also the mylo- 
hyoideus and anterior belly of the digastricus, the action of which 
to depress the jaw. 

In proof that this nerve is destined to manducation, the root of the 
dftli pair being exposed in an ass, and irritated, the jaws closed with a 
snap ; and on its being divided, the jaw ^ relaxed and powerless. 

The author next endeavours to show the necessity of an accord- 
ance between the motions of the lower jaw and those of the chedca 
during mastication ; and the probability that this connexion of nu>* 
tbns is brought about by means of the connexions which exist among 
their respective nerves, and between which a sympathy may in con- 
sequence be established. In one case violent spasms took place in 
the masseter and temporal muscles, while the motions of the features 
were free and unconstrained ; and in anotlier, the muscles of the jaw 
on one side were paralysed, with loss of sensibility on that side of 
the face. On the other hand, when the portio dura was paralysed, 
fdl the muscles of the wasted, except those supplied by the dfth 
l>air. 

The author concludes by a warm tribute of acknowledgement tq 
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loB brother-in-law; the late Mr« Shaw, for the valuable assistanete 
he afibrded him in the whole course of his investigations on the 
nerves. 

On the Reduction to a Vacuum of Captain Kater's convertible Pendu* 
lum. By Captain Edward Sabine, of the Royal Artillery, Secretary 
to the Royal Society, Read June 18, 1829. [PAi7. Trans, 1829, 
j?.331.] 

Recent investigations having shown that the method employed by 
Captain Kater for the reduction of, his experiments on the length of 
the pendulum vibrating seconds in air, to that of tlie same pendulum 
in vacuo f was founded on erroneous principles, the author undertook 
to ascertain, by direct experiment, the actual difference of the num- 
ber of vibrations of the pendulum employed by Captain Kater, in air 
of ordinary density, and in highly rarefied air. The alteration of 
density in tlie medium in which the pendulum is swung, would, in 
tlie first place, if its form were not symmetrical, affect its converti- 
bility ; that is, the same adjustment of tlie axes which gave an equa- 
lity of oscillations in reversed positiong, when vibrating in air, would 
not afford the some equality in a more rarefied medium. It follows 
also, from the corrected investigation, tliat the amount of the retar- 
dation occasioned by the air is considerably greater than what had 
been originally computed from the simple consideration of buoyancy. 
These inferences have been fully confirmed by the experiments of 
Captain Sabine. The increase in the number of vibrations per diem 
with the convertible pendulum as it was used by Capt. Kater, that 
is, vibrating with the great weight below, in nacwo, above those in 
air of the temperature of 49®, under a pressure of 30 inches of mer- 
cury at 32®, was 15*71 : when inverted, the other conditions remain- 
ing the same, the increase was 16*13 vibrations diem. 

Captain Kater had observed that considerable changes in the hy- 
grometric state of the atmosphere destroyed the convertibility of 
pendulmn, from their affecting the weight of the pieces of wood at 
^th of its ends. In order to remove source of error, and also 
to ascertain its amount, the author first reduced the wooden tail- 
pieces from 1 7 inches, their originBi length, to 6*4 inches. The in- 
crease of the number of vibrations was then, with the great weight 
above, 14*91, and with the great weight below, 12*41 per diem. 
When the wooden tail-pieces were wholly removed, and slips of brass 
substituted for them, the increase was further reduced, in like cir*- 
cumstances, to 12*83 in the former case, and 11*58 in the latter. 



i)m ik» Eqtmmtatkm of the Pmeers of QuantltieB, mhoue 

liidicee imfolve the Square Roots of negative QuantUies. Bp the 
Rev. John Warren, M.A. late Fellow and Tutor of Jesus College^ 
Cambridge. Communicated by the President. Read June 4, 1829. 
IPkiL Trans. md,p.SZ9.'] 

The author, in a former paper, read to the Society in February last, 
had diflcu»«ed various objections which had been raised against bis 
mode of geometric rei)resentation of the square roots of negative 
quantities. At that time he had only discovered j^ometrical repre- 
sentations for quantities of the form a ^ — 1, of geometrically 
adding and multiplying such quantities, and also of raising them to 
powers either wliole or fractional, positive or negative ; but he was 
at that time unable to represent geometrically quantities raised to 
powers, whose indices involve the square roots of negative quantities 

— if 

(such asa-f-dv'-'l ). His attention has since been 

drawn to this latter class of quantities by a passage in M. Mourey's 
work on this subject, wliich implied that that gentleman was in posses- 
sion of methods of representing them geometrically , Init that he was at 
present precluded by circumstances from publishing his discoveries. 
The author was therefore induced to pursue his own investigations, 
and arrived at the general result stated by M. Mourey, that all alge^ 
braic quantities whatsoever are capable of geometrical representation 
by lines all situated in the same plane. Ibe object of the present 
paper is to extend the geometrical representations stated m his 
:foimer treatise, to the powers of quantities, whose indices involve the 
aquarc roots of negative quantities. With tiiia view he investigates 
various equivalent formulce suited to the particular cases, and employs 
n peculiar notation adapted to this express purpose ; but the nature of 
these investigatiuns is such as renders them incapable of abridgement. 

Am experimental Eamtination of the Electric and Chemical Theories 
of Galvanism. By William Ritchie, A.M. F.R.8. Rector of the 
Royal Acaden^ at Tain. Read May 7, 1829. [PhiL Trans. 1829, 
p, 381.] 

After observing that tlio theory of galvanism originally proposed 
by Volta, and generally termed the Electric rii^ory, is still the uni^ 
versally received doctrine among continenUl philosophers, the autlior 
adduces several experiinentt proving the falli^y of the princi|des on 
which that theory is founded. He pmnts out the inoonduaireiieis 
of the reasoning by which it has been inferred that dissimilar metals, 
by being simply placed in contact with one another, are instantly 
thrown into opposite electric states ; for in aU the experiments which 
have been made with a view of establishing this fundamental prin- 
ciple of the electric theory, the metals have been exposed to the oxi- 
dizing action of the air, which is a constant source of electric disturb- 
anoe, and the operation of which has been strangely overlooked, lire 



a;^t^or found, by fonning gidvonio circlt* wMi two diffemtt metido 
and an interposed add, that when he used different kinds of addr 
or varied the degree of tlieir dilution, the electro-magnetic effacts^ as 
measured by a delicate galvanometer, bear no sort of relation to the 
conducting power of the fluid, as is assumed in the Voltaic hypothesis. 
He deduces the same conclusion from experiments made with an ap- 
{mratus by which the fluid is cemflned in a rectangular box, divided 
by a membranous diaphragm into two compartments, so as to allow 
of the addition of an acid to the fluid cemtained in one of the com- 
partments, and thereby limiting its action to one of the metallic sur- 
faces. By means of another contrivance, the author ascertained that 
of two dilferent metals, the one which, when acted upon by an acid, 
combines with the greatest quantity of oxygen, as measured by the 
volume of hydrogen disengaged, is always positive with respect to 
the other metal. Even two pieces of the same metal, differing in 
hardness, will be acted upon by the same acid in different degrees, 
and may thus be brought into different states of electricity. In ge- 
neral it is the harder of the two pieces of metal which becomes po- 
sitive ; but with steel the reverse obtains. It would appear, how- 
ever, that with the same pairs of metallic discs, the direction of the 
electric current is determined by the nature of the acid employed : 
thus nitrous acid, acting upon ^inc, copper, or iron, gives rise to a 
current in a direction opposite to the current which is produced by 
the sulphuric, nitric, or muriatic acids* Variations in the tempera** 
ture of the metals will also occasion diversities in the results, not 
hitherto satisfactorily explained on any theory. From one experi- 
ment the author is led to infer that an acid is capable of combining 
with a pure metal, without the latter being previously reduced to the 
state of an oxide. 

The Baherkm Lecture, On the Manufacture of Glass for Optical 

Purposes, By Michael Faraday, Esq, F,R,S. 8(C. lieod Novem- 
ber 19, December 3 and 10, 1829. [PhiL Trans. 1830, p. 1.] 

As an introduction to liis paper, the author gives a short account 
ol the circumstances which have led to the present inquiry. He states 
the di&ulties tliat exist in procuring glass sufficiently homogeneous 
to answer the purposes of the optician, and adverts to the efloits made 
by Quinand and by Fraunhofer to overcome them* As the art was 
stni imperfectly k^wn in this country, the President of the Hoyal 
Society in the year 1824 suggested the appointment of a committee, 
whose labours were fecilitated by the Government removing the re- 
slrietions imposed by the excise laws to experiments on glass, add 
also undertaking to bear all the expenses of the inquiry, as long as 
it held out a reasonable expectation of ultimate success* An expe« 
rimeutal glass-chouse was at flrst erected on the premises of Messrs. 
P4iatt Green, at the Falcon Glass-works; but Mr. Faraday 
pnAble to conduct them at that distance from his own resi- 
dm^s/the President and Council of the Hoyal Society obtained leave 
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of the Presideiit fuid Maaegere of the Koyal Institution to erect mv 
other experimental furnace for continuing the investigatioii on tl^ 
premises. 

The author being intrusted with the immediate superintendence of 
the experimental part of the manufacture of the gloss, conceives it to 
be his especial duty, at the present stage of the inquiry, to give an 
account of what has been done in his department ; for although the 
investigation is still far hrom being completed, yet he trusts that a de^ 
elded step has now been made in the manufacture of glass for optical 
purposes ; and that it is due to the Society, as well as to the Go- 
vernment, to render an account of the results hitherto obtained. 

The author begins tliis account by a statement of the usual defects 
incident to glass, which destroy the regularity of its action on light. 
These are, on the one hand, streaks, stride, veins, and tails ; and, on 
the other hand, minute bubbles ; the former arising from the want 
of homogeneity, tlie latter from the intermixture of air. Of tliese, 
the hrst class of defects constitute the most serious evil, as they in- 
terfere with the rectilineal course of the rays of light wlule traversing 
the glass, while the latter are injurious merely from the interception 
of the rays, and their dispersion in all directions. The greater the dif- 
ference in specific gravity of the ingredients of the glass, the greater 
is the tendency to form striie when they are fused together ; hence 
flint ^lass, which contains a large proportion of lead, is more liable 
to this defect than either crown- or plate-glass. After numerous 
trials of materials different from those which enter into the compo* 
sition of the ordinary kinds of glass, borate of lead and silica were 
fixed upon as the most eligible, and as near an approximation as 
possible to a dehnite chemical union of their elements was aimed at, 
by taking single proportionals of each, and endeavouring to procure 
them, previou.H to combination, in the greatest possible state of purity. 
The oxide of lead was obtained from the nitrate of the metal previ- 
ously crystallized. The boracic acid was also selected from the purest 
crystals afforded by the manufacturer, and carefully tested to ascer- 
tain its freedom from foreign matters. The silica employed was that 
of flint glass-maker's sand, obtained from the coast of Norfolk, and 
well waiSed and calcined, and freed from iron by nitric acid. It was 
then combined with protoxide of lead. These materials were then 
mixed in the proportions of 164*14 parts of nitrate of lead, 24 of sili- 
cate of lead, and 42 of crystallized boracic acid, and melted together 
in a separate furnace adapted expressly for this prdtiminary opration, 
and of which a minute description is given. A tray was then prf- 
pared of a thin lamina of platina, all the apertures of which were 
frtHy closed by soldering, for contaimng the pulverized glass, which 
was to be subjected to flnal melting in a furnace of peculiar coh- 
struotiem, which the author terms the flnishing furnace. Alter nu- 
merous trials of substances for constructing the chamber in wtuoh the 
fusion of the glass contained in the tray was to be epndueted, re- 
course was had to the materials from which the Cornish crutiibl^aie 
manufretured, mi w*hich were ohtidned through the Idadn^ of #e 
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Preaidetit, and were expreftaly manufactured fcr the pu^se by Mr. 
Mitohett, of Caleneck in Com'walL In order to prevent the re- 
duction of any portion of tlie lead entering into the composition of 
the glass, a current of fresh air was introduced by a tube, and made 
to pass along the surface of the fused glass. A very minute and cir- 
cumstantial account is given of all die manipulations necessary for 
conducting these processes in all their stages ; in some of which, 
however, the best methods of proceeding still remain to be ascer- 
tained, variations having been made up to the very last experiment, 
and it is only by still more extensive experience that the author ex- 
pects the proper arrangements will ultimately be settled. Directions 
are given as to the occasional inspection of the glass during the pro- 
cess, the mode of stirring by a rahe of platina, and the plan devised 
by the author of accelerating the disengagement and escape of bub- 
bles, by throwing into the melted materi^a a quantity of jmlverixed 
platina, mixed with fragments of the same kind of glass. The glass 
which has been obtained by the mixture of materials above men- 
tioned, constituting silicated borate of lead, has a specific gravity of 
$*44, and high reh^tive and dispersive powers, and perhaps dso very 
considerable reflecting power.- — It is softer than ordinary glass, but 
liable to be tarnished by sulphureous vapours, as they commonly 
exist in the atmosphere ; and also less acted upon by moisture than 
g^lass, in which potash enters as an ingredient ; it is also a much more 
perfect electric than ordinary glass. An Appendix is subjoined, con- 
taining descriptions of the rough gloss furnace, and tlie finishing fur- 
nace ; and also directions for preparing the spongy platina employed 
by the author in the latter stage of the process. In order to promote 
the disengagement of bubbles. 

Account of LeveUingo carried across (he Isthmus o/Panamd, to ascer- 
tain the reiative Height of the Pacific Ocean at Panamd, and of the 
AtUmtic at the mouth of the River Chagres ; accompanied hy Oeo- 
graphical and Toj^rapkical Notices of the Isthmus. By John 
Augustus Uoyd, Esq. Communicated hy Captain Sabine. Bee. M B. 

November 26, 1829. [PAi7. Trans. 1830, p. 69.] 

The author having received from General Bolivar a special com- 
misrion to survey the Isthmus of PanamA. with the view of ascet- 
taking most eligible line of communication between the two 
eeas, wived at in March 1828. Here he was joined by 

Piptain Falmarc, a Swedish oflioer of Engineem, in the Colombian 
jierrice. Anxious to lose no time in the proseention of their objects, 
they prnciN^^ on the 6 th of May to commence their operations, 
reeolv^g not to be deterred by dtSlculties likely to arise firom 
the rainy season^ which had just set in, from perscmal privations, and 
0 iiren froin the dangers to which they might expose their health, 
itheir lhm of survey commenced at PanOmA, and was cemtinued akmg 
old rood to Porto Veio till it came to the bed of the Chagres, a 
river which &ljs into the 60 ® 6 f Mexico. The gmtost he%ht 
von. It. 2 c 
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paeaed over in this line waa 633*32 feet above the level of hi^ water 
at Panama. Their oonstitutioxus were now beginning to suler from 
th^ ccmtinued exposure to rain, and tliey therefore determined, after 
building a secure station on the banks of the Chagres, to ddPer all 
future operations till the ensuii^ year, when the d^ season should 
be established. On the 7th of February, 1823, they resumed their 
labours, carrying on their levels from a point of the river below their 
former station, and 152*55 feet above high-water mark at Panam4, 
along the course of the river to a place distant about 12 nules from 
its mouth, called La Bruja, where the water in dry seasons is very 
brackish, and from which there is no perceptible current to the sea. 
The result of this survey fixes the mean height of the Pacific, at 
Panamfi, at 8*52 feet above the Atlantic at Chagres. Between the 
extremes of elevation and depression of the greatest tides in the Pa- 
cific at Panamfi, there is a difierenoe of 27*44 feet; but the mean 
difierence at the usual spring tides is 21*22. At Chagres, this dif- 
ference is only 1*16 foot, and is the same at all seasons of the year. 
Hence it follows, that at high water, the time of which is nearly the 
same on both sides of the Isthmus, the Pacific is raised, at mean tides, 
10*61 feet, and the Atlantic 0*58 foot, above their respective mean 
levels, giving to the former an elevation above the latter of 13*55 
fiset. At low water, both seas being below their respective mean 
levels, by the same quantities as before stated, the Pacific will be 
lower than the Atlantic by 6*51 feet; so that thus, in the copme of 
every interval from one high tide to the succeeding one, the level of 
the Pacific is at first higher, then equal, and afterwards lower than 
the Atlantic ; and then again passing bock by the same steps it re- 
gains its former elevation as the tide returns. « 

The great chain of mountains which extends from the Andes in 
South America to the Mexican and Rocky Mountains in North Ame- 
rica, is not, as is genendly supposed, absolutely continaous tinrough 
the Isthmus connecting these two continents ; for the northern Cur- 
dtilera on the eastern side of the province of Veragua, breaks into 
detached mountains of considerable height, having steep and rugged 
sides. To these succeed numerous conical mountains, rising 
plains and savannahs, and seldom exceeding firom 300 to 5(K> feet .in 
height. Between Chagres on the Atlantic side, and Chorrera on ihe 
Padfic, the conical mountains are less numerous, and ore separated 
by extensive pkins, with only a fow occasional humlated hills of in- 
ferior extent and elevation. Thus it happens that at the narrowest 
part of tlie Isthmus, a break occurs in tim mountain-cham, whic^ 
in shnost every other part, is uninterrupted from its norihem fo x|s 
scmthern extremities; a circumstance yrhich marks this sjpot as pe- 
ctdiariy adapted for die establishment of a coitnnumcation across^ 
The author has laid down on his map two lines for a ndl-rnad, 
commencing at a point near ihe junction of die river Trinidad with 
dieCbagres. find crt»«»iog rile, inteivening^ the one to Chotma. 
the other to Pnmmi, hitter Jthm* although the of ^ 

twd, would hhve the advimtage of terminating m a cim»idei%Me cit^v 
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The banks of the river Trinidad ore represented by the author a4 
being well suited for wharfs, especially in the neighbourhood of the 
spot he recommends as the commencement of a rail-road ; but as the 
mouth of the Chagrce is impeded by a bar, he suggests the expe- 
diency of forming a communication with the adjacent Bay of Limon, 
which, in its present state, affords excellent anchorage, and which, 
by maJking certain improvements in it, pointed out in the paper, 
might, at a small expense, be rendered one of the most commodious 
and safe harbours in the world* 

On the Law the partial jpolaritation of Light hy Eeflenon. By 

David Brewster, LL.D* L. Sf E, Read February, 4, 1830, 

[PhiL Trans. 1830. p. 69*] 

When a beam of ordinary light is incident upon the surface of a 
non-metallic body, at an angle having a certain relation witli its re- 
fractive density, the portion wiiich is reflected is found to be com- 
pletely polarized in the plane of reflexion ; but when the angle of 
incidence is either greater or less than this, which is the polarizing 
angle, the polarization is incomplete, oa is proved by transmitting 
the r^ect^ beam through a doubly-refracting crystal, which de- 
composes it into the ordinary and extraordinary rays. What a single 
reflexion is unable to effect, may, however, be accomplished by a 
sufficient number of successive reflexions at angles different from the 
polarizing angle. The author had pointed out tliis fact in his com- 
munications to the Royal Society in the year 1816 ; and the further 
investigation of the law on which this phenomenon depends, has led 
him to the discovery of the real change effected in light by its re- 
flexion, and opened new views of that condition which constitutes 
its polarization. The prevailing notion with regard to the condition 
o( the light which has been .imperfectly polarized by reflexion, has 
been, that it consisted of two porrions ; the one wholly polarized in 
th^ plane of reflexion, and the other not changed^ but st^ retaining 
the character of natural light. This doctrine was supported by Young; 
Biot, Arago, and Fresnd, and more recently by HefscheK Dr. Brew- 
ster contends, in opposition to these authorities, that every p^on 
of the reflected beam has suffered a pliysical change by the action of 
the teileeting forces, some being completely polarized, others only 
partmUy so ; oomplete polarization consisting in the effecting of sudb 
a Change in the position of the plane of polarization, as that they shall 
be parcel to the ^lone of reflexion ; partial polarization, on the other 
hsu^, consisting m these planes being only brought nearer to this 
pbritkm of pardlelism. In order to simplify the investigation, ^ 
author begins by considering the case of a beam of light composed 
of two polarized pencils, of which the respective planes of pdarizatidii 
aVe at anglca to each other, which two pencils may be conceived 
to be superposed upon each other. He iikm shows that the phe*^ 
ndmena exhibited by risiia compound pencil are exactly the same Us 
Ih6se exhibited by ccunmon or unpolarized light. He next proceeds 

2 c 
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to tho analysis of a pencil thus composed, after it has suSer6d re- 
iiexion at different angles of incidence ; and for this purpose makes 
the plane of reHexion bisect the right angle formed by l^e plane of 
poljmzation of the two pencils composing the beam. As the angle 
of incidence diminishes from 90^, these latter planes are graduc^y 
turned more and more towards tihe plane of reflexion ; so that the 
angles they form together become more and more acute, imtil the 
incidence becomes that of the angle of complete polarization, in the 
particular medium from which the reflexion takes place ; in that case, 
the planes become parallel, and the whole of the beam is then com- 
pletdy polarized. As the angle of incidence still further diminishes, 
these planes become again inclined to one another, but in contrary 
directions. Thus the total polarization of the reflected pencil at tlie 
polarizing angle is effected by the turning round of the planes of 
polarization of one half of the light from right to left, and of the 
other half from left to right, each through an angle of 4.5^. But 
when the pencil is only partially polarized, each plane of polarization 
has been turned round in oi>posite directions, from an indination of 
46®, to one either less or greater than this. The li^ht has, in this 
case, suffered a physical change of a remarkable kind ; for it now 
constitutes neither natural nor polarized light, but something inter- 
mediate between both. It is not the former, because its planes of 
polarization are not rectangular; nor the latter, because they are 
not parallel. The examination of a pencil of this descriptioto by a 
doubly-refracting medium, which was the test employed by those 
who conceived the polarization to be complete in one portion while 
the remaining portion was wholly unpolarized, does not afford the 
means of decidinj^ this question ; for the resultl, as the author shows, 
would be tb^ some in either case. By applying the law of ixjpar- 
tition of light, when doubly refracted, b^een the ordinary ah4 ex- 
traordinary rays discovered by Malus, namely, that it follows the 
duplicate ratio of the sine and cosine of the ai^le of inclination to 
the principal section of the crystal, we obtain the same expression 
for the intensities of both rays, whichever of the hypotheses we adc^it. 
But the proof which a single reflexion is unable to aifmrd is 0 u|iplied 
by examining the results ai a succession of reflexions. We are thus 
furnished with means of comparing with great precision the dedUc* 
tions from theory with the results of ex^riment, and of establishix^ 
the correctness or ftllacy of both hypoweses. This investigation is 
pursued by the author in the body of the paper, in conriderahle de^ 
taiL He finds the formula given by Fresnel, expressing the law of 
rhange in the plane of polarisation by reflexion, to be perfectly con- 
flmabie with observation, the results of which it also expresses 
great aetmmey when applied to rays which have undergone partial 
polarization. He controverts the accuracy of a proposition 
by Arago, that equal proportions of light are polii^ed at an- 
gmar Stances from the angle of comj^ete polarization. As |he in- 
ti^ ol refraction differs fer tlie different coburs of tlm 
the polariziag angle will be different in each. In bodies of hi^ 



dki|}ersivc powers, accordingly, the unpolarized light which remains 
in the extraordinary image must be coloured at all incidences, the 
colours being most distinct near the maximum polarizing angle. 
This necessary result of the formula, the author finds to be experi- 
mentally true in oil of cassia, and various higldy dispersive bodies ; 
hence there cau be no angle of complete ])olarizat^n for white light. 

The same law wliich determines the iJolarization of light by re- 
fiexion is applicable also to that by refraction ; in both cases, the 
analysing doubly-refracting crystal is insufficient to distinguish light 
completely polarized from light in a state of approach to polarization, 
Tlje difference, however, between these two kinds of light, is marked 
by most distinctive characters, and shows itself in some of the moat 
complex phenomena of interference. Hence the author is led to 
consider common light as comjiosed of rays in every state of positive 
and negative polarization, or of particles having jilanes, which are 
acted upon by the attractive and repulsive forces residing in solid 
bodies ; such planes having every possible variety of inclination to a 
plane passing through the direction of their motion. The formulie 
given m the paper represent the laws according to which the re- 
pulsive and attnictive forces change the position of the planes of po- 
larization ; so that the author regards all' the various phenomena of 
the polarization of light by reflexion and refraction, as now brought 
under the dominion of laws os well determined as those which regu- 
late the motions of the planets. 

A Report on the Stomnch of the Zariffa. By Sir Everard Homo, BarL 
Read December 24, 1829. [/%/, Trans, 1 830, p. 85.} 

In common with other ruminant quadrupeds, the Zariffa has a 
stomach consisting of four carities. The efflorescence which lines 
the paunch is similar to that of tlie bullock, but is more prominent ; 
the second cavity is destitute of the cellular structure met with in 
other ruminants, but the third and fourth cavities exhilnt no peculi- 
arities; the cud formed from the leaves and twigs of the acacia, 
which aite the natural food of the Zariffa, is so succulent, as not to 
require being again moistened in passing through the second sto- 
mach, as is the case with grass ; this cavity is therefore not furnished 
with the cells which are provided for tliis innpose in hmfbitotous 
quadrups^s. 

Three dxawiiigs of the structure of the parts described accompany 

thep^^. 

Oa tho IVoAlcffea of reptdar double RefrucHon in the Molecules tjf 

Bodies iy tingle Ptessurs} vnth Ohservations on the Origin of the 
Structure. By David Brewster, LLm. F,B.8. 

Read February I I , 1880, [PAi/. Trtme. 1880, p. 87.) 

11m audmt has idready former papers which have ap. 

peared ib t$st the phenomena qf 
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double r^Eraction may be produced artifleially by effecting certnui 
changes in the mechanical condition of hwrd and of soft bodies. In 
all these cases, he observes, the phenomena are entirely different 
from those of regular crystals ^ and in none of them is tlse doubly* 
refiracting force a function of the angle which the incident ray forms 
with one or more axes given in position. In the year 1815, he no- 
ticed the depolarizing properties of a tlnn film of a mixture of resin 
and white wax, comi^ressed between two pieces of glass. Acciden- 
tally meeting with the specimen which had originally been the sub- 
ject of this observation, he found that after fifteen years it still re- 
tained this property of depolarization, and was induced to pursue the 
inquiry to which it led. He varied the proportions of the ingredients, 
and observed in the different cases the modifications produced in the 
phenomena by employing various degrees of pressurel Ho found 
that, in every point, there existed an axis of double refraction, per- 
pendicular to the plane of the film, and that the doubly-refracting 
force varied with tJie inclination of the incident ray to this axis, just 
as happens with all regular uniaxal crystals. He infers from his 
observations, that the property of uniaxal double refraction is com- 
municated to the molecules simply by the agency of pressure ; for in 
all cases where pressure has not operated, the aggregate does not 
exhibit this property. Ibese effects are precisely the same as those 
which would be produced by subjecting elastic spheres to a regular 
compressing force, the axis of pressure becoming on axis of positive 
double refraction ; while extension, on the contrary, produces a ne- 
gative axis. 

From the consideration of the preceding facts, tlie author is led to 
a very simple explanation of the origin and g;pneral phenomena of 
double refraction in regular crystals. He considers this proj)erty as 
not being inherent in ^e molecules themselves, but as resulting from 
their compression, either by an extraneous force, or by their power 
of inherent attraction of aggregation. Tlie phenomena of crystal- 
lization, and of cieava^, prove tiiat the molecuks of crystals have 
several axes of attraction, or lines, alcHog which they are most power- 
fully attracted, and in the dhreetions of which the^ cohere'with 
ferent degrees of force. Guided by the indioauems of heimtro}m 
fonoB, and supposing the molecules to be sphetioai or spheroidalrit 
Is inferred that these axes are three in number, and at right angl^ 
to each other, and that they are related in position to the gSoaMri- 
oal axis of the primitive frrm. In like marmer, the phentmaena iof 
douUe refraction are related to the same axis of tibe jmndtive form, 
and may be all rigorously calculated by a r^erence to three reotan- 
gukr axes, 'fhe author pursues the consequences of these prin- 
ciples in their application to various kinds of cryahds, b Mows 
from this theory, that the forms of the ultknate mojmdes eff 
existing w^mrately, determxne, vrithin cerisdn limits, the primitive 
form to winch they belong; while the doubly-refracting alriicsture, 
and the precise hm of the crystal, are simultaneoudy pimiueed by 
the actioti of the forces of ag^gation. These views vemve a re- 
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markable confirmation in tke doubly^refraoting atoucturc M'hicb tbe 
author discovered in diabasie ; and they aka enable ua to under* 
stand the nature of that influence whim heat jm)duces on doubly- 
refraoting cry stale, as diecovcred by Prof. Mitecherlich. I'he optical 
jflicnomena exhibited by fluids under the influence of heat and pres- 
ante, and by crystals exposed to compressing or dilating forces, are 
also in perfect conformity with the above views, and would in Uiem- 
selves have been suflicient to establish the principle that the forces 
of double refraction are not resident in the molecules themselves, 
but are the immediate result of those mechanical forces by whiclii 
these molecules constitute solid bodies. 

Experiments on the Influence of the Aurora Borealis on the Magnetic 
Needle, By the Rev, James P'arquharsou, Minister of Al- 

ford, Aberdeenshire, In Letters addressed to Captain Edward Sa- 
bine, B€C,R,B, Eead January 28, March 4, and April 1, IBiJO. 
IPhii, Trans, 1830, p, 97.] 

Jn the first letter, dated from Alford, Dec, 1-5, 1829, Uie author 
gives a description of the instrument wliich was furniphod to him 
by the Royal Society for measuring the variation of the magnetic 
needle, and also the magnetic intensity; and of his mode of using it. 
The needle was so delicately suspended as to render changes in thi‘ 
declination as small as 10'^ very sensible. In his ex|)erimeDt« on 
the magnetic intensity, the intervals of time occupied in tlie needle’s 
performing 50 oscillations, commencing with an arc of 12^^, were 
noted by a stop-watch, in wliich the stop, being applied on the ba- 
lance, is instantaneous in its operation. The watch is again released 
from tlie stop at the commencement of a new oliservation ; tlius com- 
pensating, on the principle of the repeating circle, for any inacctirao)’' 
in the reading off, or any inequality in the divisions of the dial- 
plate. 

The observatioxis made on an Aurora borealis which ap^ared on 
Uie night of tiie i4th of December, are particularly detmlod. On 
that occaskm, the disturbance of the magnetic declination was so 
greal;, and so frequently changing from east to west, and the reverse, 
as -to kave no doubt in the mind of the author of the reality of this 
ii^uettee. The needk, however, was affected at those Umes onfy 
when the fringes of tlie aurom were in such a positbu as to indude 
the Dkeedle in their planes. , It api>eaied to him, also, that the side 
tawnrds which the needk decHn^, was the quarter where the aurora 
gave out the most vivid Hght. 

Hm e^edmen^ on the osolUations dt the neecUe have not yetea- 
abM him determW satisfactorily, whether any change of mag- 
iifjAk iaknitty aeoompamed^^^ / 

In a second letter, dated December he gives the results of later 
ekmviftioiis. From.a compaiisem of hk own with the abservatbiifi 
of tim James Raulh im he iiffers that the 

hf%btoflhefmFtkukr^^^ was seen by them on the 2QtlwdpMl 
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net At itft upper extremities exceed 4000 fe^ above the gremnd *, and 
is led to the general condusiout that the aurora borealis is situated 
in the rej^on immediately above the clouds, and therefore varies much 
in height according to the different states of the atmosjf^here. He 
believes it to be an effect of the developement of electricity from the 
condensation of vapour, llie position of the fringes* vi^hich are con- 
stoutly at right angles to the magnetic meridian* their progressive 
movements from the north magnetic pole, and their induence on tlia 
needle whenever they come into the plane of the dip, are ah of them 
circumstances which establish the relation of this phenomenon to 
magnetism ; while they at the same time illustrate the intimate con- 
nexion subsisting between magnetism and electricity. 

Remarks on several Icebergs which have been met with i» unusually low 

Latitudes in the Southern Hemisphere. By Copfam James Hors- 

burgh, Hydrographer to the East India Company, Bead 

February 4, 1830. [Phil, TYans. 1830, p. 117.] 

The journals of the ships belonging to the East India Company, 
the author observes, during the whole of the last century* contain no 
accounts of icebergs having been seen in the course of their navi- 
gation in the southern hemisphere* although several of these ships 
proceeded into the parallels of latitude 40°, 41°, and 42° south ; but 
during the last two years, it appears that icebergs have occasionally 
been met with by several ships in their jjassage, very near die Cape 
of Good Hope, between the latitudes of 36° and 39°, The particu- 
lars relating to these observations are detailed in the paper. The 
most rema^ble occurred in the voyage of the j)rig Elim* from Ant- 
weip, bound to Batavia* which on the 28th of April* 1828* fell in 
with five icebt^ in latitude 87° 81' south, longitude 18° 17' east of 
Greenwich. Iney had the appearance of church steeples* of a height 
from 250 to 800 feet ; and the sea broke so violently against these 
enormous masses, that it was at first suspected they mi^t be fixed 
upon some unknown shoal, until* on sounding, no bottom could be 
discovered. 

It is remarkable that in general* icebergs appear to be met with in 
low latitudes, nearly at the some period of the year, namely, In April 
or May* in ho&i the northern and southern hemi^heres, al^ough the 
seasons are reversed in these two divisions of ^e ^obe. In order 
to account for ^e origin and accretion of the southern icebergSy the 
author thinks it probable that there exists a large tract of land near 
the antarctic circle* somewhere between the mei^ian of London and 
the twentieth degr^ of east longitude ; whence these icebergs have 
been carried in a north and nom-north-eattterly <firaction, by the 
united forces of current* winds, and waves, |nrevailmg fran south- 
south-west and south-weed:, Bouvet^s and Thmpson's fslandi are not 
of sufhuent magnitude* and Simdwich Land and Kerguekm 
are too remote to be the source of the ioebags iMely observed in the 
vicinity of the Cape. From their uapveoedxmtesd demvi$ dMng the 
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last two years, it i« most probable that disruption of these masses 
of ice from the place of their formation was tlie efect of some pow** 
erful cause of rare occurrence* such as an earthquake or volcano* 
which has burst forth and convulsed the inaccessible regions of the 
south; leaving no other testimonials of the event, than some few 
fragments of ice, scattered at a distance in the Indian Ocean. 

On th^ progressive Improvements made in the EJiciencg of Steam En-> 
gines in Vornwali; with Investigations of the Methods best adapted 
for impmiing great angular Velocities, By Davies Gilbert. Esq, 
PM,S, Read March 4, 1830. [PAi7. Trans, 1830. p, 121.] 

The practical adaptation of the steam-engine to mechanical pur- 
poses is considered by the author as due to Mr. Newcomen, whose 
engines were introduced into Cornwall very early in the last cen- 
tury, and soon superseded the rude machinery \rhich had till then 
been employed for raising water from the mines by the labour of 
men and of horses. The terms proposed by Mr. Watt, in virtue of 
his patent in 1769. which secured to him, until tlie year 1800, the 
receipts of one third of all the savinp in fuel resulting from the adop- 
tion of his improvements in the construction of the engine, rendered 
it necessary to institute an accurate comparison between the ef- 
ficiency of his with former engines. A copy of the report drawn up 
on this occasion, in October 1778, is given in the paper; but as the 
dynamio unit of one pound avoirdupois, raised through a height of one 
foot, had not yet been established as the measure of efBoiency, the 
author, proceeding upon the data furnished by that report, calculates 
that the duty performed by Watt’s engine, with the consumption of 
one bushel of coal, on that occasion was 7,037,800. In year 
1793, an account was taken of the work performed by seventeen 
engines on Mr. Watt s construction, then working in Cornwall, their 
average duty was 19,669,000 ; which exceeds the performance of the 
former atmospheric ermines, in the standard experiments, in the pre^ 
portion of 2*78 to 1. Some years afterwards, disputes having arisen 
as to the real performance of Mr. Watt s engines, the matter was re- 
ferred to five arbitem, of whom the author was one ; and their report, 
dated in May 1798, is given as far as relates to the duties of the en- 
^es. The general average of twenty- three engines was 1 7,67 1 ,000- 
Since that period, so great have been the improvements in eco- 
nomy of fuel and other parts of the machinery, that in December 
1889, ^the duty of the best engine, with a cylinder of 80 inches, was 
7fi,688,CK10,}Oxcjeeding theduty performed in 1795, in the projrartion 
ed 8*865 to 1 ; and that of the atmospberio engine of 1776, in the 
premrIiDa of 10*75 to 1, 

:l%e remamdm of the i^ktes to the frietbn in 

different modes of ouvialiag its effects. With a view of re- 
diming the amount of frictfon, the author is led to consider what are 
thc inast for the taelh through 

« giyOA inqmaae ^ angular velocity may 1^ 
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most iidvantageoualy commuaicated* Equability of vebcity ob- 
tained» though at the expense of some degree of sliding fiction, 
when the outline of the teeth of the wheels are involutes of circles. 
Friction, on the other hand, is wholly prevented when their form is 
the logarithmic spiral ; but the angular velocities will then be ’(triable. 
Hence these two advantages are incompatible with one another ; but 
on the whole, the author gives the preference to the involute, which 
produces an equability of angular motion. The most advantageous 
mode of increasing velocity by a series of wheels is to adjust them 
so that the multijklication of velocity shall proceed in a geometrical 
progression. 

On the Laws of the Polarization of Light hy Refraction, By David 

Brewster, LL.D, F,R,8, L, S{ £, Read Febmory 25, 1880. [Phtl, 

7Uus. 1830, p. 133.] 

M. Arago had deduced from some experiments which he made on 
the polarization of light with plates of glass, that the quantity of 
light polarized by reflexion is equal to the quantity polarized by trans* 
mission, whatever be the angle of incidence. The author of the pre- 
sent paper shows that the views from which this deduction was made, 
and the observations on which they are founded, are incorrect. By 
applying to the subject the same principles w*hich he lias already de- 
veloped in the paper lately read to the Society, on the Polarization of 
Light by Reflexion, ho establishes, on the basis of actual experiment, 
what he conceives to be the true laws of the plienomena. The first 
step in his inquiry is the determination of titie law according to which 
the polarizing force of the refracting surface changes the position of 
planes of polarized light. He shows that when a compound 
penc^, of which the constituent rays are polarized in planes iuciined 
at angles of 45^, the one being to the right and the other to the left 
of tlm fflane of refraction, is refracted, the planes of polarization of 
the rofribcted rays are turned so as to approach to oomcidence, not 
in a plane parallel to the plane of reflexion, as happens in the reflected 
rays, but in a plane at li^t angles to it. This contrariety of effect, 
he (^serves, is exactly what m^ht have been expected from the op- 
posite character of the resulting polarization, the poles of the par- 
tides of light, which were formerly repelled by the force of reflexion, 
being now attracted by the refhufeng force. The author next en- 
deavoured to ascertain die infioehce of reflecting power in affiioting 
{Mdarization, but experienced greed; diflkdity in prosecuring this 
^uiry, from the necessity of having plates without aiqr ctyatidtihe 
atarueture* He tried gold leaf in a variety of ways, hut found it dmost 
impossible to obtain correct results, on account of the light w)noh 
was tiansnriited imchamged through its pores. From observarions 
with films of soapy water, and thin plates of metdline glass of 
iwfracrive power, he concludes that the rotation of the pknes.of >pb- 
Isrizatton increases trifib the refractive power. By an examiiMatton 
of the efeots produced at diffieivnt angles of mcideiiee, 1 m 
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the law expraafting the variatioa of the rotadon corresponding to the 
deviation of tlie refracted ray, when tlie inclination of the planes of 
polarization to the plane of incidence is 45^ ; namely^ that the co- 
tangent of the inclination of the plane of polarization to that of re- 
firaction, is equal to the cosine of the di^erence between the angles 
of incidence and refraction. This formula represents the experi- 
ments so accurately, that when the analysing rhomb of calcareous 
spar is set to the calculated angle of inclination, the extraordinary 
image completely disappears ; a result which is the strongest test of 
the correctness of the formula. 

In order to determine the quantity of polarized light in the re- 
fracted ]>encil, the author follows a method similar to that which he 
employed for the reflected rays, and which he has explained in his 
former paper. He deduces as a general result, that the quantity of 
light polarized by refraction can never be mathematically etjual to the 
wnole of the transmitted pencil, however numerous be the refractions 
which it undergoes ; or, in otlier words, refraction cannot produce 
rays truly polarized, that is, with their planes of polarization parallel. 
The some conclusions as were deduced in a preceding paper, respect- 
ing the partial polarization of light by reflexion, hold good with re- 
gard to similar changes produced by its refraction. Each refracting 
surface produces a change in the position of the planes of polarization, 
and consequently a physical change upon the transmitted ])cncil by 
which it has approached to the state of complete polarization. This 
proposition the author illustrates by applying the formulm to the re- 
sults of actual experiment, and showing their coincidence. 

By prosecuting this investigation, the author arrives at the follow- 
ing important laws, namely, that at the first surface of all bodies, 
and at all angles of incidence, the quantity of light polarized by rft- 
friustion is equal to the quantity pointed by reflexion ; and also that 
the reflected is equal to the transmitted light when the inclination of 
the of polarization of the reflected pencil to the plane of the 

reflexion is the complement of the inclination of the planes of polari- 
zation to the same plane. 

On the Aetion of ihe Second Surfmeo of transparent Plates upon Liffht. 

By David Brewster, LL.D. F,R,S.L.SfE. Read February 26, 

1830- iPm. Trans, 1830, p. 145.] 

M. Axi^ hod conceived that he had proved by on experiment, 
that alt every possible angle of incidence the quantity of li^t p^a- 
risted by relbndoii was precisely equal to that of the light at the same 
tbne polariml by rrfmttion. Dr. Brewster shows in the present 
paper, that the exp^mei^ does not w'arrant this conclusion ; as the 
pheaQnteaa observed from it are the oomplteoted efects of various 
nshracdons and reftexkms frena both surfaces of the glass, eacli a^set- 
the pDrition of the planes of pokrixatkm. By varying the form 
of the ei^iiment in a way which sdlowed of the <d»servation of these 
eflbote men sqpwrate, he k kd te the following law ; namely. 
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tlmt a pencil of light reflected from the second surface of a transpa* 
rent plate, and reaching tlie eye after two refracttona and an in^r* 
mediate reflexion, contains, at all angles of incidence, from zero to 
the maximum polarizing angle, a portion of light polarized in the 
plane of reflexion. Above the polarizing angle, the part of the pencil 
polarized by reflexion diminishes until the cosine of the sum of the 
angles of incidence and reflexion equals the cube of the cosine of 
the difference between these two angles, when it disapj^ears, and the 
whole pencil has the character of common light. Above this last 
angle, the pencil contains a quantity of light polarized perpendicularly 
to the plane of reflexion, which increases to a maximum, and tlien 
diminishes to zero, when the angle has attained 90°, The effect of 
the two reh*actions in M. Arego's experiment, was to make the two 
quantities of light appear equal, when^in fact the one was exactly 
double of the other. 

The paper concludes with formuhe and tables for computing the 
exact quantities of polarized light at all angles of incidence. 

Observations made with the Invariable Pendulum {No. 4. Jones), at 
the Royal Observatory ^ Cape of Good Hope, for the purpose of 
determining the Compression of the Earth, By the Rev. Fearon 
Fallows, P.R.8, Astronomer of tl^e Cape Observatory, Communis 
cated by the Lords Commissioners of the Admiralty, l^ad February 
18, 1830. [Phil. Trans. 1880, p. 158.] 

Of the two methods employed for determining the figure of the 
earth, namely, the direct measurements of arcs of the meridian, or of 
ascertaining the variations in the length of the seconds pendulum in 
different ph^s, the author remarks that the former is attended with 
the collateral benefit of fixing the geographical position of certain 
stations in the country surveyed; but the latter possesses the ad*- 
vantage of enabling the observer to concentrate, under his own im- 
mediate eye, the results of his inquiries. The Observato]^ at the 
Cape of Good Hope having been fomislied by the Lords Commis- 
sioners of the Admiralty wi& the invariable pendulum of Jones, which 
had for several years been strictly examined by Capt, Sabine, the 
author was anxious to begin a series of experiments with it ; and as 
it W1W not likely that the obsemtory would be completed for a con- 
siderable time, he caused a strong brick pier to be built in on ad- 
joming outhouse for the support of a transit instrument, the Mime 
wMch he had used in forming his oatologue of southern stars. He 
gives a detailed account of his mode of fitting up the dock, and o&er 
parts of the apparatus necessary for the pendulum experiments. He 
was ably assisted by Capt. Bo^d and Lieut, Johnson, Who took an 
active in all the observatiems. He remarics, that the near a^eer 
ment m the three indcq)enddit series of observations, made by kirn- 
self and these two gentlemen, and which accompany the paper, is no 
small argument in fovour of their aecumey. Tlie diflEerChce id the 
number of vibrations of the seconds pendulum at the (Sqm; ^ 
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in London, in a mean solar day* he finds to be 67*12, from which it 
results that the compression ojf the earth is rrV.T* 

The author is of opinion that the invariable pendulum ought to be 
a standard instrument in every observatory j that it should be swung 
at all seasons of the year, and occasionally transferred to various 
fixed observatories in both hemispheres, and returned again to its ori- 
ginal station, where it should undergo a renewed and rigid exami- 
nation before it is sent round on a fresh circuit of these stations. 

To this paper a note is subjoined by Capt. Sabine, containing a 
correction of the result obtained by Mr, Fallows, resulting from the 
application of the true elements of reduction for buoyancy and ex- 
pansion, as stated In his late paper in the Philosophical Transactions, 
which had not reached the Cape when Mr. Fallows made his com- 
putations. The result of this correction gives 67*15 vibrations instead 
of 67*12. But when the observations of Capt Ronald in London are 
taken in conjunction with those of Capt. Sabine, the retardation at 
the Cape is brought back to the exact number stated by Mr, Fallows. 

Statement of ike princijml CtreumstaneeB respecting the united Siamese 
Twins now exhibiting in London, By George Buckley Bolton, Esq, 
Member of the Royal College of Surgeons, and of the Medical and 
Chirwrgical Society of London. Communicated by the President. 
Read Apnl 1, 1830. iPhil. IVans. 1830, j9. 177.] 

The twin brothers, of whom an account is given in this paper, were 
bom of Chinese parents in 1811, at a small village in Siam, distant 
about sixty miles from Banked, the capital of the kingdom. When 
Ihe intelligence of their birth had reached the ears of the King of 
Siam, he gave orders that they should be destroyed, as portending 
evil to his government ; but on being assured that they were harm- 
less, and would be capable of supporting themselves by their own 
labour, he changed his intention, and suffered them to live. About 
six years ago Mr. Robert Hunter, a British merchant remdent at 
Siam, saw &em, for the first time, in a fishing-boat on the river, in 
the dusk of the evening, and mistook them for some strange animal* 
It was only in the spring of lost year tliat permission could be ob- 
tained from the Siamese Government to bring them to England. They 
w«ge taken to Boston, in the United States, where they lauded in 
Ai^fust last, and six weeks afterwards embarked for England, and 
torived in London in November. They are both of the same height, 
nam^y# feet two inches, and their united weight is 180 pounds. 
They have not the brpad and flat forehead so characteristic of the 
Chinese race, but they resemble the lower class of the people of Can- 
ton in the cobur of their skins and the form of their features. Their 
bodies and limbs are well made. The band of uniem is formed by the 
prolon^tibh and junction of the ensiform cartilages of each, which 
iUdet in the middle of the uppuT part of the band, and form moveable 
jornife with ea<3» other, connected by ligamentous structures, Gnder- 
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neatili the oattilagea there appear to be large hernial eaca opening into 
each abdomen, into which, on coughing, portions of the inteatnie are 
propelled, as far as the middle of the band ; though in ordinary cir- 
cumstances these hemiic are not apparent. I'he entire band is eo* 
vered with common integument ; and when the boys ^e each other, 
its length at the apex is one inch and three quarters, and at the lower 
edge not quite three inches. Its breadth fiom above downwards is 
four inches, and its greatest thickness nearly two inches. In the 
centre of the lower edge there is a cicatrix of a single navel. It pos- 
sesses little sensibility, and is of great strength ; for upon a rope being 
fastened to it, the twins may be pulled ^ong without occasioning 
pain ; and when one of them is lifted from the ground, the other will 
hang by the bond alone without sensible inconvenience. For the 
space of about half an inch from the median line of the band, the 
senmbillty of the skin ap|>eani to be common to both. Ihe following 
experiment was tried upon them by Dr. Hoget. A silver tea-spoon 
being placed on the tongue of one of the twins, and a disk of i'zinc 
on the tongue of the other, the moment the two metals were brought 
into contact, both ^e boys exclaimed ** Sour, sour ;** thus proving 
that the gsQvanic inAuence passed from the one to the other through 
the connecting band. 

Their stren^ and activity are very remarkable. They can throw 
down, with perfect ease, a powerful man. They run with great swift- 
ness, bend their bodies in all directions, and in their sports often 
tumble head over heels without the least dificulty or inconvenience. 
In all the bodily acticms in which the concurrence of both is required, 
such as running, jumping, playing at battledoor ^nd Shuttlecock, 
they exhibit a wonderful consent or agreement Wthout the appear- 
ance of any pnvious communication of their intentions. The intel- 
lectual powers of ^cli are nearly equal, and they have both attained 
the same degree of proficiency in the games of chess, draughts, and 
whist. They both possess great powers of imitation. In their re- 
spective physical constitutions, however, several differences are ob- 
servable. Chang, as the boy on the left is named, has more vigorous 
health, and greater regularity of functions, tiion his brother, whose 
name is Eng. In general they take their meals end obey the caJfo 
of natiire at the same time. Asj>aragU8, eaten by either of the twins, 
communicates its peculiar odour exclusively to the urine of the one 
who has eaten it. 

The author details the circumstances of h catarrhal complaint which 
attacked both of them in December last, the symptoms and progress 
of which were similar in both, and from which tiiey both reiwWeriM 
in the same manner and at the same time. In their healthy state 
their or&iiry pulses arc generally alike, and are easily excited i hiA 
that of the one may be accelerated, while that of his brother oOn* 
tinuescalm. 

In tiieir habits they ate very cleanly and delicate ; in theit ^^po- 
sitions aflfeotiohate, and grateful for every kindness iboWn to tibhin. 
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''Diere exists between them the most perfect liarmony. They always 
fall asleep at the same moment^ and it is impossible to wake the one 
without also waking the other. 

The author adverts, in the course of the paper, to the question 
whether they were the produce of a single or a double ovum ; and 
also into that of the j^ssibility, at some future time, of effecting their 
separation with safety to themselves ; and he concludes by l^ariug 
testimony to the uniform kind treatment they have received frmn 
Capt. Coffin, Mr. Hunter, and Mr. Hole, who have evinced on all 
occasions the greatest anxiety for their welfare and happiness ; and 
to the liberal xnaimcr in wliich they have always affor^d access to 
men of smence for promoting any object of philosoplucoi inquiry. 

Om Propertie^t in Achromatic appitcaMe to the 

Improtfcment of ike Microscope, By Joseph Jackson Lister, Eey, 

Commumoated by Dr, Rogct, Secretary^ Read January 21, 1S30. 

IPhil Trans, 1830, p. 187.] 

The principles on w'hich the reflecting, and also the achromatic 
refracting telescope arc constructed, have been recently applied with 
considerable success to the microscope, and have add^ much X6 tlie 
power of that instrument. The author speaks with much commen- 
dation of the peculiar construction adopted in Mr. Tulley's com- 
pound aohromatk microscopes, consisting of a combination of object- 
glasses of short focus and Itirge aperture, the curvatures of which are 
such as very nearly to equ^ize tlie refractions produced by each. 
As the magnitude of the aperture, he observes, is valuable only in 
proportion to that of the pencil of light which it admits, the latter 
circumstance is that which chiefly claims attention ; and as k is often 
erroneously estimated, a method is pointed out of ascertaining it with 
sufficient exactness for every practical purpose. He then enters into 
a detailed description of the several parts of an instrument in his 
possession constructed on the principles he recommends, referring to 
the drawings which accompany the psq>er. llie magnifying power 
may be varied nt pleasure, either by drawing out the tubes contain- 
ing the eye-pieces, or by substituting an eye-glass of different power, 
or differently combined ; and by these changes an uninterrupted 
range of amplifleation is obtained from 85 to 800 diameters. No 
ftensiblc difference as to distinctness is observable, whether the effect 
is produced by changing the eye-piece, or varying the len^h of the 
tub^.^ Ilie construction of the instrument admits (jf me utmost 
variatioa of magnifying power without the risk of losing eight of the 
viewed : and every part which rdates to the iHumiaation being 
wholly detached from tte stage, ample opportunity is afforded 
rtqndly moving the objects, and briugmg into view a succession of 
them, while the light remains the same. Minute directions arc g^ven 
for itie em^yment of the instrument, and its application to various 
puippees ; and great stress is laid on the importance of a sldlful ma^ 
of the light. 
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In stating the leeulta of his experience on this subject, the authov 
takes occasion to advert to some of the sources of fallacy by which 
incautious observers with the microscope have so often been greatly 
misled. When a pencil of rays proceeding from an indefinitely small 
bright portion of an object is brought to a focus by the most per- 
fect object-glass, the image thus formed is In reality not a point, but 
a small circle, and will always appear as such if the eye-glass of the 
microscope be sulEciently powerful, lliese circles have a consider- 
able analogy to the spurious discs of stars viewed through telescopes, 
like the latter, they become much enlarged by diminis^g the aper- 
ture of the object-glass ; and tiiey are also enlarged by increasing 
the intensity of the illumination. The overlapping of contiguous 
circles of diffusion has given rise to many fallacious appearances ; 
such as the spottiness which some surfaces assume, and which has 
been mistaken for globules. Hiis optical illusion has been the basis 
of some ingenious but visionary speculations on the intimate str Pic- 
ture of organic matter. Tiie appearance, in certain directions of tlie 
light, of lines on the surface of an object, where they do not really 
e^st, may be traced to a similar cause. 

ITie author proceeds to describe the method he uses for measuring 
the dimensions of the objects viewed, and notices different test ob- 
jects with reference to their affording the means of judging of the 
powers of the instrument. He next enters into a review of the com- 
parative merits of various microscopes constructed by Cuthbert and 
Dollond in this country, and by Chevalier, Selligue, Amici, Utz- 
Bchneider, and Fraunhofer, on the continent. 

The concluding part of the paper is occupied by the developement 
of a principle, from the application of which to the construction of 
the microscope, the author expects that a still ^eater extension of 
its powers will ere long he obtained. He remarl^, that the citcum- 
stance which limits the magnitude of the pencil of light, admissible 
with high powers by a single achromatic object-glass, is, that tbe 
correction for spheric«il aberration by the concave lens is propor- 
tionally greater for the rays that are remote from the centre, tlmn 
for the central rays, llie degree of confusion in the image, thence 
arising, is, in similar glasses, inversely as the square of their focal 
lengths. It increases rapidly with a small enlargement of the 
aperture, but may be rendered much less considerable by distributing 
the refractions equally among a greater number of lenses of smaller 
curvature. Hence the advantage obtained by certain combinations. 
Hie experiments made by the author have established the fact, tiiat 
in gexieral an achromatic object-glass, of which the inner sur&ces 
are in contact, will have on one aide of it two aplanatio fbei in its 
axis, for the rays proceeding from which it will be truly corrected 
with a moderate aperture; that for those proceeding £rom any part 
of the interval between these two points, the spheriem aberration will 
he over-corrected ; and that for rays beyond these limito it will be 
under-corrected. Methods are pointed out for ascertain^ the situa- 
tion of these aplanatic foci. The principle here explained funnshes 
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Hie means of destroying both kinds of aberration in a large focal 
pencil, end of thus surmounting what has hitherto been a chief ob- 
stacle to the perfection of the microscope. 

Oh the Pmiduhm, By J. W. Lubbrn^k, FM.B. Head March 
11 . 1830. [Phil Trans, 1830, /?. 201.] 

The ingenious and beautiful application, made by Capt, Kater. of 
Huygens's theorem respecting the convertibility of the centres of 
suspension and oscillation, to the determination of the length of the 
simple pendulum, is to be considered as a first approximation to the 
solution of this problem. The accuracy of this determination, how- 
ever, may be affected by many circumstances which the theory does 
not take into account ; and the object of the author in this paper is 
to investigate the limits of the errors that may arise from neglecting 
them. Laplace and Whewell have shown that when the knife-edges 
are considered as cylinders of small but of equal radii of curvature, 
their distance is still equal to the length of the simple pendulum. 
The autlior treats the question with the utmost generality, and dis- 
cusses all the circumstances which may aiiVet the accuracy of Capt. 
Kater’s method, including all possible deviations and positions of the 
axes. He takes, a» an example, the pend^iium used by Mr. liaily, 
and described by him in the Philosophical Magazine of last February; 
and investigates the errors which would arise in the length of the 
simple pendulum corresponding to given deviations of the knife-edges. 
He also considers the cose in which the agate planes are fixed on the 
pendulum, and vibrate on a fixed knife-edge j and finds that the 
length of the simple pendulum is here also equal to the distance be- 
tween the planes. 

Oil the Theoretiml fmmtigntion of the Velocity of Bound, at? corrected 
from M, Dulong's recent Experiments, compared with tike Results 
of the Observations of Dr, Moll and Dr, Van Beck. By Dr, Simons, 
Assistant at the Observatory of the University of Utrecht, Com- 
WMnicated by Captain Henry Kater, Vice-President. Head March 
18, 1830. [Phil, IVans. 1830, p. 209.] 

Lapdace has demonstrated that Sir Isaac Newton's formula for 
obtaining the velocity of sound, requires, in order to render it cor- 
rect, that it be multiplied by a certain co-efiicient, depending on the 
ratio between the specific beats of atmospheric air under a constant 
pressure, and under a constant volume. Laplace has endeavoured to 
deduce this coefidcient, first from the experinisnta of MM. De la 
Eoche and Berord ; secondly, from those of MM. Clement and De* 
sormes.; and lastly, from the more accurate investigations of MM. 
^i^-Lussao and Welter. By applying this correction, the velocity 
of sound, deduced from otdculation, corresponded very nearly with 
tlm results of actual experiment. Still, however, a degree of dis^ 
coidafice was always found to take place . With a view, to perfect 
voi,. n. 2 0 
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the theory »till further, Oulong attempted, by reversing the rarooeMi 
of Laplace, to deduce the coedicieut by -which the Newtonian ftw» 
rnda is to be multiplied, directly fwaa experiments titemsdves. The 
object of the present paper i« to compare the investigation of Dutong 
with the experiments on the velocity of sound made by Drs. 
and Van Beek, of which an account was lately published in the Phi- 
losophical lYansactions, By applipng the values of the coefficients 
thus obtained, the computed velocities of sound came out much nearer 
to the observed velocities ; and the author condudes by remarking-, 
that such differences as yet remain between calculation and « p»ri - 
ment, may with great probabUity be ascribed to the enws, whidi are 
unavoidable in observations of so complicated a nature. 

On the Elasticity of Threads of Glass, v-ith some of the most useful 
Applications of this property to Torsion Balances. By WiBiam 
Ritchie, A .M. F.R.S., Rector of the Royal Academy of Tain. Read 
March 18, IS-IO. [Phil. Trans. 1830.;;. 215.] 

The author proposes the employment of threads of glass in the 
construction of torsion .balances, in place of the lalver wire, used by 
Ooulomb for the measurement of minute electric or magnetic forces. 
He descrilws a galvanometer of his invention, acting upon this prin- 
ciple, the intensity of the galvanic current Wing measured by tiie 
torsion of a slender filament of glass, to the lower end of which a 
magnetized needle is fixed at right angles. He also applies ti»e same 
power to the improvement of the sensibility of the common hAlnT./„f 
for weighing minute bodies, by affixing to the beam a long gVsv 
thread horizontally in tlie axis of suspension, by the torsion of which, 
when the balance has been brought nearly to adevel, the more aceu- 
rate adjustments are to be effected. On the whole be oonsidera 
that glass, from its perfect elasticity, possesses decided advantages 
over metallic wires, for the conatruction of instruments acting on the 
principle of torsion. 

Memoir on the occurrence of Iodine and Bromine w certain Mineral 
Waters of South Britain. By Charles Daubeny, M.D. F.R.8. 
Professor of Chemistry tn the University of Oxford. Head Mav 6 
1830. [PAW.JVoas. 1830, p. 223.] ^ ^ ’ 

The author lays claim to being the first who announced to the 
pubKc the existence of bromine in the mineml springs of England • 
a discovory similar to that which had been previously made by others 
in many analogous situations on the Continent His reason for offer- 
ing the present communication to the Royal Society k, that be has 
examined on the spot a great number of mineral springa, and en- 
deavoured to obtain, wherever it was practicable, an approxhnotiou 
to the proportion which iodine and bromine bear to the other ingre- 
dients. He has also aimed at forming an estimate of tiieir oompani- 
tive frequency and abundance in the several rock fornudlons. an oW 
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products of the ancient seas in their most minute ^particulars witli 
those of the present ocean. The results of his inquiries are given in 
the form of a table, in wliich the springs, whose waters he examined* 
are classified according to the geological position of the strata from 
which they issue* and of which the several columns exhibit the total 
irniount of their saline ingredients; the nature and proportion of each 
ingredient, a» ascertained by former chemists, or by the author him- 
self; and lastly, where they contained either iodine or bromine, the 
pnqportions these substances bear to the quantities of water, and like- 
wise to the chlorine also present in the same spring. He finds that 
the proportion of iodine to chlorine varies in every possible degree ; 
and that even springs which are most strongly impregnated with com- 
mon salt arc tliosc in which he could not detect the smallest trace 
of iodine. The same remark, he observes, applies also to bromine ; 
whence he concludes, that although these two imnciples may, per- 
haps, never be entirely absent where the jmiriates occur, yet tiieir 
relative distribution is exceedingly unequal, llie autlior conceives 
that these aaiolyses will tend to throw some light on tlie connection 
between the chemical constitution of mineral waters and their medi- 
cinal waters. Almost the only two brine springs, properly so called, 
whicli have acquired any reputation as medicinal agents, namely, 
that of Kreutznach in the Palatinate, and that of Ashby-de-la-Zouch 
in Leicestershire, contain a much larger proportion than usual of bro- 
mine, a substance, the poisonous quali^ of which wjis ascertained 
by its discoverer Balard. Tlie author conceives that these two I'c- 
cently discovered principles exist in mineral w^aterH* in combination 
with hydrogen, forming the hydriodic and hydrobromic acids, neu- 
tralized in all probability by magnesia, and constituting salts wliich 
are decomposable at a low temperature. He has no doubt that h 
sufficient supply of bromine might be procured from our English 
brine springs, should it ever happen that a demand for this new sub- 
stance were to arise, 

Experiments to determine the Di^erence in the Number of Vibrations 
made by m Invariable Pendulum in the Royal Observatories of 
Qreenmeh and AUonn. By Captain Edward Sabine, of the Roybal 
Artillery^ Bec.R.S, Read March 25, 1830. [PAi7. TVans. 1 830, 
p. 239*] 

The invariable pendulum. No. 12, with which the experiments 
recorded in thU pa|»er were made, was vibrated in the Obser- 
vatory at Green^^ in July 1S2S ; in the Royal Observatory at Al-- 
tona in September axkd October of the same year ; and again at the 
Royal Obse^atory at Greenwich in August 1829* I'ho mean of the 
results obtaiued at Gre«mwich in July 1828 and in August 1829, givw 
the rate of this penduluin at Greenwich to be compared with its mte 
obtained at Altona; details of all these series of observatioj^' 
am in a tabidated fortn^ 
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£aperments to ascertain the Correction for Variations of Temperature, 
within the limits of the natural Temperature of the Clinuite of the 
Bmih of England, of the Invariable Pendulum recently employed by 
British Observers, By Captain Edward Sabine, of the Boyal Artil- 
lery, Sec, R,S, Read March 25, 1830. [Phil, Trans, 1830, p, 251.} 

The correction for temperature which the author deduces os the 
general result of his investigation, is 0*44 of a vibration per diem for 
each degree of Fahrenheit between 30" and 60^, He considers this 
result as entitled to the greater confidence, fn)m the favourable na- 
ture of tlie circumstances luider which the inijuiry was conducted ; 
since the influence of natural temperature is more permanent and 
equable than that of temperatures artificially produced. He consi- 
ders it as desirable, however, that means should be devised of ex- 
tending experiments on tliis subject to a wider range of temperatures. 

On a new Register-Pyrometer, for measuring the Eirpamions of Solids, 
and determining the higher Degrees of Temperature upon the common 
thermometric Scale, By J, Frederic Daniell. Esg, F,R,S, Read 
June 17, 1830. [P;«7. Tracis, 1830, p, 257.] 

In the year 1821, the author published in the Journal of the Royal 
Institution an account of a new pyrometer, and of some determina- 
tions of high temperatures, in connexion with the scale of the mer- 
curial thermometer, obtained by its means. The use of the instru- 
ment then described was, however, limited ; and the author wa» 
subsequently led to the invention of a pyrometer of a more univei^l 
application, both to scientific researches and to various purposes of 
art. He introduces the subject by an account of tlic late attempt of 
M. Guyton de Morveau, to employ the expansions of platina for the 
admeasurement of high temperatures, and for connecting the indi- 
cationspf Wedgwood's pyrometer with the mercurial scale, and veri- 
fying its regularity. The experiments of that i)lulosopher were by the 
cofitraction of porcelain, and by actual companion with those of the 
platina pyrometer, at no higher temperature than the melting point 
of antimony ; but they ore sufficient to establish the exUtenoe of a 
great error in Wedgwood's original estimation of his degrees up to 
ttiet point. This he carries on by calculation, on the hypothesis of 
uniform progression of expansion, up to the melting point of iron ; 
the construction of his instrument not admitting of its application to 
higher temperatures than a red heat, in which platina becomes soft 
and ductile. Mr. Daniell shows, by on examination of M, Guyton's 
results, that he has failed in establishing the jmint he laboured to 
prove ; namely, the regularity of the contraction of the clay pieces " 
The pyrometer of the au^or consists of two distinct parts ; the 
one designated the reyister, the other the scale. 

The i&st is a square tube of black-lead, 8 inches long, cut out of 
a common crucible of that material, closed at one end. and having at 
the offier a portion of about six tenths of an inch in length cut tmy 
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to the depth of half the diameter of the bore» so aa to leave a ishoul- 
der near the end. A bar of any metal inches long is introduced 
into the cavity, resting against its solid end,, and a cylindrical niece 
of porcelain, about 1^ inch long, wliich he calls the index, is placed 
upon the top of the bar, and projects beyond the open “part of the 
tube, being confined in its place by a ring or strap of platina passing 
round it, and also round the end of the black-lead bar^ ajid made 
sufficiently tight by a small porcelain wedge inserted between them, 
Wlien the instrument thus prepared is subjected to heat, the porce- 
lain index will be forced up, by the expansion of the metallic bar, to 
a certain distance, where it will remain when the bar retires from it 
on cooling. The distance it has been moved from its original po- 
sition, will be the measure of the difference of expansion of the me- 
tallic bar, and of an equal length of the black-lead in which it is con- 
tain^, "I'his cannot be influenced by any jicrmanent contraction 
which the black-lead may undergo by intense heat, because any such 
contraction will occur at the moment of tiic greatest expansion of 
the metal, and the index will still mark its point of furthest exten- 
sion upon tlxia contracted basis. It remains then to measure accu- 
rately the distance to which the index has been moved by the appli- 
cation of the scale, which is a detached instrument constructed of 
two rules of brass joined together at a right angle ; the one fitting 
square upon two sides of the black-lead bar, the other resting on its 
shoulder; with these are connected two arms, w^hich, acting on 
the principle of proportional compasses, measure the distance of the 
extremity of the index from the shoulder of the black-lead bar. The 
spaces comprehended between the points of tlie shorter legs of the 
compasses are magnified ten times by the longer legs, the angular 
motion being measured by a graduated arc furnished with a vernier, 
and capable of l)eing easily read oft* to minutes. 

The author next enters into a comparison of the results afforded 
by tJiis instrument with those of former experimentalists j and esi>e- 
ciolly with the accurate determination of the expansions of metals by 
Messrs. Dulong and Petit, with a view to show the degree of confi- 
dence to which it is entitled, The close agreement in the results of 
a great number of experiments upon metals which differ much in their 
expansions is highly satisfactory in this respect. Differences having 
been found in expansibility of difi^rent specimens of black-lead, 
it becomes necessaty to ascertain the expamnons of each register for 
itself, by applying to it the heat of boiling mercu:^. The author 
©oncludes with an account of some experiments which he made to 
determine the fusing points of different metals, referred to the com- 
mon thermometric scale. His calculations proceed upon the suppo- 
sition that the equal amounts of expansion denote equal incrementa 
of temperature ; and he is ^us ambled to compare the series now 
obtained with that which was obtained with his first pyrometer, A 
remarimbfe aceoidan is found between the results wi^ platina and 
with iron. — metab which differ widely in their expansions ; conform- 
ably with the conclusions of MM. Dulong and Petit, the expansion 
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of iron increases at higher tempexatures in a greater ratio than tiiat 
of idtttina. llie discrepancy b^ween the temperatures derived 6:oin 
the observations with hja first pyrometer and the present one, he ad- 
mits to be considerable, but believes they may be sufiiciently ao- 
counted for by the differences in the circumstances of the experi- 
ments, without imputing inaccuracy to the instniment. llie author 
next attempted to ascertain the effects of the must intense beat which 
it was possible to produce in a furnace, and to measure tlie utmost 
limits of expansiou in a platina bar ; but various circumstances in- 
terfered with the success of these experiments, which afforded, how- 
ever, many curious results as to changes of integration in platina by 
the effects of heat. — The paper concludes with some observations on 
tlie practical advantages possessed by the present instrument. 

On the Phenomma und Laws of Elliptic Poluriiutiony as exhibited in 
the Action of Metals upon Light, By Bavid Brewster, XX. JD, FM.8, 
L. ^ E, Read April 22, 1830. IPhiL Trans, 1880, p, 287.] 

The action of metals upon light has always presented a remarkable, 
and hitherto inexplicable, anomaly in tlm science of polarization. 
Malus, to whom this branch of optics owes its origin, had at first an- 
nounced that metals exerted no polarizing influence on light ; but 
Dr. Brewster, by employing a different me^od of observation, ascer- 
tained that the light reflected from metallic surfaces was modified in 
such a manner as to exhibit^ when transmitted through thin crystal* 
lized plates, the complementary colours of polarised light. He af- 
terwarcU discovered the curious property possessed by silver and gold, 
of dividing a polarized ray into complementary colours by successive 
reflexions. M- Biot, to whom the author communicated this disco- 
very, pursued the inquiry to which it led, and arrived at the same 
conolusione as to the mode in which tbb class of phenomena should 
be explained. Subsequent researches, however, convinced the author 
that these generalizations had been too hastily jformed ; and the steady 
eff Fresners ourious discoveries' respecting circular polarization ena- 
bled him to advance still further in the inquiry, and he now pmepts 
to the Royal Boedety in this pap^, acomplete anulyms of the sii^fular 
phenomena exhibited tn riie action of metals upon lights 
The fimt section of the paper treats the action of metals upon 
common light. A ray cd common light reflected feom a metidUc 
suefeoe when analysed by a rhomb d caloareous spar, exhibits h de- 
faJoation of light in one of the imagea, as if a p^oa of the hght 
was polarized in the pksm of reflexion. This efiect will be stSl more 
dsti^y seen on e xa m i n i n g the system of polarixeid rings fmaed 
round the axes of crystals by means of the %hl reflected flm me- 
tals. If the light had s Jfered no modiflearion by refmtton, or M 
metal yefleeted in equal quaSttities the Hght polorixed m <f|mrite 
phmesrthe i^s would not he risible at ali^ wheresa it is teM 
they mm eesMy ririUe Jm the^l^ reflected flom lU meta}*,^ TChey 
are mast dridbitclly innteived at an inridenes n\mt 
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come more and more faint as the incidence Bucceeda or falls short of 
that angle. Ihey appear best defined in light refiected from galena* 
mtd from metallic lead, and with least distinctness in light reflected 
from silver and gold. On examining the efiect of successive reflexion 
of the some ray by metallic surfaces, the author found that the quan* 
tity of light which each polarises in the plane of reflexion, increases 
with every reflexion, and that in sever^ cases the whole incident 
pencil is completely polarized. 

The action of metils ujx^n polarized light forms the subject of the 
second section of this paper, in which he investigates the changes 
which polarized light undergoes, according as it is reflected at difl'e* 
rent angles of incidence, and in different azimuths of the plane of 
incidence with relation to the pltine of primitive polarization. The 
light experiences in these cases a physical change of a nature inter- 
mediate between that of completely polarized light, and light wholly 
unpoliarized, neither docs it possess the same characters os that which 
has passed through thin crystallized plates. Its constitution is ex- 
ceedingly analogous to light which is circularly polarized ; that is, 
which comports itself as if it revolved with a circular motion during 
its transmission through paiticular media. But in the case of circu- 
lar polarization, the ray has the same properties in all its sides, and 
the angles of reflexion at which it is restored to simple polarized light 
in different azimuths, are all equal, like the radii of a circle descril)ed 
round the ray. In the case of metallic reflexions, the new phenomena 
discovered by Dr. Brewster may be designated by the term elUptiti 
polarization^ because the angles of reflexion at which this kind of 
light is restored to polarized light may be represented by the variable 
ri^ius of an ellipse. In circular polarization the restored ray has its 
plane of polarization always inclined — 45° to the plane of the second 
system of reflexion. In elliptic polarization, the inclination of thc^ 
plane of the restored pencil is always less than 45°. In the former 
case, this plane continues by successive reflexions to oscillate on 
each side of the plane of reflexion, with a never* varying amplitude, 
ffnm 4- 46° to — 45° ; while in the latter case the same j^oxte os- 
oilstes with an amplitude continually diminishing till it is brought 
Co zero m the plane of reflexion. In steel, the polarkation is highly 
ellipHctd, and the amplitude of the oscillarions of the plane of retto- 
i^on is qnkddy bfodght to zero; but in silver, whose pofewissktion 
apph>ttdLes nearly to ctroular, the oscidlatiofls diminish very slowly in 
matpHtude. the pe^iitiliar character of elliptfo poteizattan shows itself 
diso in manner in the variable p^ition of the ellipses which 

regulate its angles of restoration upon steel. 

lb the third eeotNt tti his paper, the author treats of the oomjfle- 
meidnry eefloum produced by successive reflexion from the poHaM 
auilbnes of meicds. 

‘He ecmeltflies by observh^, that although we do not understand 
the nature of Ijie forbes by which ^ect the two oppositdly 
yet we are eertain they do not act eioc^ bn the 
sinie tnoin^ aethe seexmd surboes of transpireiit boi^, wiseii pro- 





rluciug total reflexion. Hettinn^ out from a perpendicular incidence,^ 
t)>.e lea^t refrangible rays begin to «ufler the double reflexion «>oner 
than the mean ray, and they Booner reach their maximum of elliptic 
polarization, time exhibiting the inversion of the spectrum, ilie 
theory of circular polarization, as given by Fresnel, "will no doubt 
embnice the phenomena of elliptic polarization ; and when the nature 
of metallic action shall be more thoroughly examined, we may expect 
to be able to trace the phenomena under consideration to their true 
source. 

Researches in Physical Astronomy, By John William Lubbock, Esq. 

F,R.S, Read April 29, 1830. {Phil Trans, 1830, p, 327.] 

The analytic expressions for the variations of the elliptic con- 
stants given by Laplace in his MScaniqve Celeste, are true only when 
tlie square and higher powers of the disturbing forces are neglected 
in the computation; and by proceeding on the supposition that all 
the planets move in circular orbits and in the same direction, he has 
demonstrated that the eccentricities and inclinations vary within 
small limits, and that the stability of the planetary system is always 
eventually preserved- But Mr. Lubbock shows in the present paper 
that these conditions are not necessary to the stability of a system of 
Ijodies subject to the law of attraction which governs our system ; 
and he gives expressions for the variations of the elliptic constants 
which are rigorously true, whatever power of the disturbing force be 
retained. 

On the Error i« Standards of Linear Measure, arising from the thicks 

ness of the Bar on which they are traced. By Cs^atn Henry Kater, 

V,P, md TVeas, R,S, Read June 17, 1830. [PA«7, Trans, 1830, 

p, 369.] 

Wliile en|^ed in the adjustment and verifleation of the copies of 
the Imperial standard yard destined for the Exchequer, Quildhall, 
Dublin, and Edinburgh, the author discovered a source of error arising 
from the thickness of the bar, upon the surihee of which measures ^ 
lines^ dimension are traced. A notice to that effect was pubtiahed 
in the Philosophicid Transactions for I826j end the object of the pre^ 
sent paper is to give on account of the experiments the author has 
since made on this subject, and to describe a scale which he has had. 
constructed, so as almost entirely to obviate the source of «trror thus 
introduced. 

. F^rom the ex^riments detailed in the flrst part of the ^the 
following contusions are deduced : — First, that in a standard <Kf 
linear measure, traced upon the surface of a bar. an error arises from 
the thickness of the bar when it is placed upon a table the surface 
of wiiich is not plane ; Secondly, that this error in bars of the same 
materied^ and of unequal thickness, is within certain limits as the 
thickness of tiic bar, and depends upon tljc extension of that sur- 



face of tlic bar which becomes convex, and the compression of the 
surface which is concave ; Thirdly, that the error to which the same 
scale is liable hrom this cause, is directly ns the versed sine of the 
curvature of tlie surface upon which the scale is placed ; Fourthly, that 
the error very far exceeds that which would arise from the difference 
of length between the arc and its chord under similar circumstances ; 
so much so, that the sum of the errors from this cause, in a bar one 
inch thick, with a versed sine of not one hundredth of an inch, is 
nearly one thousand tlj of an inch, whilst double the difference be* 
tween the chord and the arc is not one fifty thousandtli. 

The author devised the following method of trying a surface sup- 
posed to be phuie ; namely, by applying to it in different directions 
a piano -forte wire, one hundredth of an inch in diameter, wliich bears 
a considerable degree of tension without breaking, strung on a bow 
d feet long ; a contrivance which, he states, may l)e applied to a 
great variety of useful purposes, when a straight edge is required. 
He could detect the nature, and in some degree the extent, of the 
irregularities of a surface, by tapping with the fingers upon the wire 
whilst it was pressed by the weight of the bow upon the board. 
When it yielded no sound, the wire was of course in contact with 
the surface, which was, in that case, either convex or plane. When 
the wire yielded a sound the surface was concave, and some idea 
might be formed of the extent by the acuteness or gravity of the 
sound produced, the edges of the concavity serving as bridges which 
limited the length of the string. Bo delicate is this test, tliat a 
cavity can be detected by this method when the interval between 
the wire and the surface under examination is imperceptible to the 
eye. 

The error in question, resulting from the extension and compres- 
sion of the surfaces of tlie Imr dependent upon its curvature, is ob- 
viated in the following manner. The neutral surface, Which suffers 
neither extension nor compression, is shown by the author to be at 
aliout one third of the thickness of the bar from that surface, which 
becomes convex. When the object is to have two points only on the 
bar, marking for example the yard, by cutting away one half of the 
thickness of the bar at its ends, and placing the points upon the new 
surface, the error arising from flexure is reduced to the least possible 
quantity ; but when a scale of inches is required, the nearest approxi- 
matioiK to correct measurement is obtained by diminishing os much 
as |K)SBiblc the Id^ickness of the bar, and by providing another bar on 
which it is to ba supported, and on which it is flowed to slide 
freely in a dovetailed groove, formed by two side plates of similar 
thielmess, screwed to surface of the bar, and to which it is to be 
fixed at its uuddk |>omt by a single screw passing through it. 
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Oft the lUumination of Light-kousee. By Lieut. Thomas Dttimmond, 
of the Royal Enginem^s. Communicated by Lieut , -Colonel Colby, 
of the Royal Engineei-s, F.jR.S. Read J»me 17, 1830. \PhiL 
Trans. 1830, p. 383.] 

The author, after briefly describing the different methods at pre-* 
sent employed for illuminating light-houses, proceeds to detail what 
he considers an improvement upon those now in use. This consists 
in substituting for the Argand burner a small ball of lime, ignited by 
the combustion of oxygen and hydrogen. 

From this small ball, only tliree eighths of an inch in diameter, so 
brilliant a light is emitteil, that it equals in quantity about 13 Argand 
lamps, or 1 20 w^ax candles ; while in intensity, or intrinsic bright- 
ness, it cannot be less tlian 260 times that of an Argand lamp. These 
remarkable results are deduced from a series of experiments made 
lately at the Trinity House ; and having been repeated with every 
precaution, and by different iudividuab, there seems no reason to 
doubt their accuracy. .s'; 

In the best of our revolving lights, such as that of Beachy Head, 
there $ure no less than 30 reflectors, 10 on each side. If, then, a sin- 
gle reflector, illuminated by a lime boll, be substituted for each of 
^ese 10, the effect of the three would be 26 times greater than that 
of the 30. On account of the smaller divergence of the former, it 
would be necessary to double their number, placing tliem in a hexa^ 
gon instead of a triangle ; in this case, the expense is estimated at 
nearly the same, Tliis method was tried lately at Purfleet, in a tem- 
porary light-house, erected for the purpose -of experiments by the 
Corporation of the IVinity House ; and its superiority over all the 
odier li^ts with which it was contrasted, was fully ascertained and 
acknowkdged. 

On the evening of the 25th of May, when there was no moon- 
light, and the night dark, with occasional idiowers, the appearance 
of the light, viewed from Blackwah, a distance of ten miles, was de- 
scribed as being very splendid. Distinct shadows were discernible, 
even on a dork brick wall, though no trace of such shadows could 
be perceived when the other lights, consisting of 7 reflectors, with 
Argand lamps and the French lens, were directed on the same 
Another striking and beautiful effect, peculiar to this light, was 
dkcermble when the reflector was turned, so as to be itsdf invisiWe 
to the spectator. A long stream oi tofs was seen issaing fmm the 
spot where the light was known td be placed, and illuminating the 
hexrieon to a great distance. As the reflector revolved, l^is immense 
luminoas ocme aw^t the horixon, and indioated the ai^proaoh of the 
light lonjg before it could itself be seeti^m the of the re- 

flector, ^liiese sin^ar effects must not, however, be understood as 
constant accompaniments of this light j for on a moonlight night, or 
when ihe weather is very haxy, they cease to iq>pear. * 
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Off the Eleetro-nmgnetic Frepertiee of metalliferom Veine in the Mines 

of ComwalL By Robert Were Fox, of Falmouth. Communicated 

by the President. Head June 10, 1830. [Phil. Trans. 1830, p. 399.] 

The author having been led from theory to entertain the belief 
that a connexion exiated between electric action in the interior of 
the earth, and the arrangement of metalliferous veins, and also the 
progressive increase of temperature in the strata of the earth m vre 
descend from the surface, proceeded to the verification of this opinion 
by experiment. His first trial was unsuccessful; but in the second 
he obtained decisive evidence of considerable electrical action in the 
mine of Huel Jewel in Cornwall. His apparatus consisted of small 
plates of sheet copper, wliich were fixed in contact with one in the 
veins by copper nails, or else wedged closely against them with wood- 
en props stretched across the galleries. Between two of these plates 
at iffi^rent stations, a communication was made by means of copper 
wire one twentieth of an inch in diameter, which included a 
vanometer in its circuit. In some instance.^, 3U0 fathoms of copper 
wire were employed. 

The intensity of the electric currents was found to differ consider- 
ably in different places ; it was generally greater in proportion to 
the greater abundance of copper ore in the veins, and in some de- 
gree also to the depth of the stations. Hence the discovery of the 
author seems likely to be of practiod utility to the miner in discover- 
ing tlie relative quantity of ore in veins, and the directions in which 
it most abounds, llm electricity thus perj)etually in action in mines 
does not appear to be influenced by the presence of the workmen 
and candles, or even by the explosion of gunpowder in blasting. 

The author's experiments enn.ble him to give a table of the relative 
powers of conducting galvanic electricity possessed by various metal- 
liferous minerals. This power, he remarks, appears to liear no ob- 
vious relation to any of tlie electrical or other physical properties of 
the metals themselves, when in a proper state, or to the proportions 
in which they exist in combination. He proceeds to point out va* 
rious facts relative to the position of veins, and the arrangement of 
their contents, which he tliinks are irreconcileable with any of the 
hypotheses that have been devised to explain their origin. 

He observes that ores which conduct electricity have generally 
some conducting substances interposed in the veins between them 
and the surface ; a structure that appears to bear a striking analogy 
^ the ordinary galvanic combinations^ He is of opinion that t£e 
intensities both of heat and of electricity, and consequently of mag- 
netism, immsm in proportion to the depths of the strata under the 
surface of the earth ; that they have an intimate connexion with one 
another ; and that the dkcovery of electrical currents in various and 
frequentiy opposite directions, in different parts of the same mine, 
may ]wrhaps, hereafteFi afford a clue to c^tplain the declination and 
variation of the magnetic needle* 
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Sequel to a Paper on the tendency to Calculous DiseaseSt and on the 

Concretiom to which such Disemes give rise. By John Yelloly» M.D. 

F.R.B. Head June 17, 1830. IPhiL Trans. 1830, p. 415.] 

Tlie author, in a paper publiehed in the last volume of the Philo- 
sophical I'ranaactions, gave the analysis of 328 calculi contained 
in the collection of the Norfolk and Norwich Hospital; and has 
been since enabled to complete the anedysis of the 335 remaining 
specimens, which have now been divided. The results of the ana- 
lysis are given in a tabular form, exhibiting in the order of their 
occurrence from the centre, the consecutive deposits of the different 
materials of which the calculi are composed, according to the most 
prominent character of such material. Tiie most remarkable cir- 
cumstance brought to light in the course of this investigation, is 
the discovery of the presence of silex in one specimen composed 
principally of oxalate of lime, and weighing about 5 grains. The 
particles of silex were very miniite, and were imbedded in, and dif- 
fused through, the oxalate of lime. Three examples of a similar 
occurrence are quoted by the author. 

The paper concludes with a few remarks on the statistical con- 
clusions stated in his former communication. He thinks there is 
reason to believe that the average number of calculous disorders in 
Bcotland has been much underrated ; on the other hand, the prone- 
ness to those complaints is very small in Ireland, A much larger 
proportion of calculous cases occurs in towns than in the country. 
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and chemical ebanges, iL 

— by Mr. W* T. Brands :r^n 

some new electro-chemical phtKm* 
mena, i. 480; on riie oompotitkm 
and analysts of the infiammable ga- 
seous compounds firom ooa l and oih 
and on their heatingand^UiiniiuUitig 
powon*, ii> 119* v 
— by Capt Kater riieteit 
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kin^ of gtee] oruit form for a compass 
noedle, ii. 141. 

Bakerian Lectures ; by Capt. Satdne : 
— Experiments to determine the 
amount of dip of the magnetic needle 
in London^ Aug. 1821, ii. 155. 

by Mr.l. F. W. Herschel ; 

--on certain motions produced in 
iuid conductors 'when trazuunitting 
the electric cttTrent, U. 208. 

by Mr, Faraday on the 
manufhet^ of glass for optical pur- 
poeae, ii. S88. 

Balance of torsioTi constructed with 
threads of glass, ii. 402. 

Barium, chloride of, on the compo- 
sition of) ii, 377. 

Bark of trees, on the formation of, i. 
258 ; inconvertibility of, into albur- 
num, i. 2.90. 

Barker (1\), register of the barometer, 
thermometer, and rain, at Lyndon, 
for 1798, i. 5. 

Barks, on the infusions of, i. 117. 

Bartow (P*) on the effects produced 
in the rates of chronometers by the 
proximity of iron, ii. 152; on the 
anomalous magnetic action of hot 
iron between tlm wliite and blood- 
heat, ii. 164 ; on the daily va- 
riation of the horizontal and dipping 
needles under a reduced directive 
power, h. 197; on the temporary 
magnetic effect iuduced iu iron bo- 
dies by rotation, u, 241j method for 
determining the dispersive ratio of 
glass, and computing the radii of 
curvature for achromatic object- 
gloMes^ ii. 316 ; on the deflections 
produced in a magnetized needle by 
an iron sbeU, ii. 318, remarks by 
Mr, Christie, ii. 347 ; experiments 
on tiie construction of an achromatic 
teleset^ with a fluid concave lens, 
ii. 303^ on tfee eflbctcf tem]^ 
onthercdroctive indek and dispersive 
power of expansible fluids, and on 
the influ^ce of these changes in a 
tslesec^ with a fluid Uns, li. 345 ; 
account of the t^nstruction of a re- 

Bm^h»rt*^btterv«itti0ttaon a dhimal 
N?v4«latio^ between the tropic i. 
1^05 ; marine, ob^ 

fbr rneaattring 


ahitudei, ii. 68; measurement of 
Snowdon by, U. 132 ; extraordinary 
depression of the, ii. 163 ; diflbven- 
tial, Dr. Wollaston's, ii. 

Barometrical measurement, combori- 
son 0 ^ With the tidgonometdcal de- 
termination of a height at Spitdber- 
gen, ii 217. 

Basalt, observations on, i 151. 

Bauer fF.) on the flin^ which consti- 
tute uie eolouting matter of red snow, 
ii. 128 ; microscopical observations 
on the Vibrio trinci, ii. 179, 

Bees, on the economy of, i.268; H.046. 

Bell (C.) on the nerves, ii, 153, 171 j 
on the motions of the eye, H. 190, 
195 ; on the nervous circle which 
connects the volimttiry muscles with 
the brain, ii, 200 ; on tlie nerves of 
the face, ii. 380. 

Bell (T.) on the structure and use of 
the Bubmaxillary odoriferous gland 
in the genus Crocodilus, ii. 309. 

Benares, meteorological journal at, 
during 1824, -25, and -26, ii. 340. 

Beraelius (Dr. 1.) on the alcohol of sul- 
phur, or sulphuret of carbon, i. 465. 

Bevan (B.) on the heights of places in 
the Trigonometrical Survey of Great 
Britain, and upon the latitude of 
Arbury-Hill, ii. 185; on the elasti- 
city 01 ICC, ii. 276 ; experiments on 
the modulus of torsion, ii. 362. 

Bicarburet of hydrogen, a new com- 
pound, ii. 248. 

Binomial theorem, new dernonstmtions 
of the, i. 239; ii. 52, 70. 

Birds ; — grazing, on the gizzards i. 

370; on the small intestines of, i. 
404 ; on the migration of, ii. 204 ; 
on the reimiration of, ii. 375 ; more 
sensible than other animals to 
stimulus of oxygen, it. 375. 

Bitter-spar, carbonate of lime, and iron- 
stone, on the primitive crystals <mF, i. 
423. 

Bitumen j— on the change of some of 
the prosdmate princi^es of vege- 
tables into, i 159 ; in stones, on, il. 
202 . 

Blagden (Sir C.) on vision, i. 454, 

Blindness, case of a lady who teCmi^ed 
sight at on advanced age, li. 2fl9. 

BIom :r-Ott the ctrculation of thci i. 
298, 314 ; IbtaJ, a^rMion In dif- 
ibreht animals, i. 374 ; dhemidai ve- 
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searches ou thei i. 416 ^ exnenjuants 
tQ ,prave,that the b^ehciiu elibcts of 
Jtnany medicitnes are produced by die, 
ii 41^ 42 ; mi the eirculatiou of, in 
the elawfl V ennes of Luinieua, Ii. 53 ; 
Oft the change* it undergoes during 
coafulation, ii* {H)» 91 ; on the corn- 
ponent parts of, ii. 3 1 9 ; on the biiiiy 
coat of, ii. 170; existence of free 
carbonic acid in. doubtful, ii. 202; 
coaguladou of, by heat in an aneu- 
rismal tumouri h* 1 ^ 16 . 

Boar, wild, structure and growth of die 
rindt^ teeth of, i. 52. 
ton (G. B.), account of the united 
Siamese twins, ii. 397* 

Bombay, geographical situation of, ii. 
176, 177. 

BlaokWn (Eev. J.}, description of a 
soundmg'^lMmrd in Atterchfiechurdli, 
ii, 349. 

Boraeic acid :«^fnethod of analysing 
stones containing fixed alkan by 
means oi\ i. 196 ; analysis of, i. 321 . 

Boumon (Count de) on the arseniates 
of copper and of iron, fromComwall, 
i. 43, Mr. Chevenix’s analysis of, i. 
4^); on the conuidom stone, i. 82; 
on a new species of carbonate of 
lime, and of oxide of iron, i. 125 ; 
on the formation of miiiera! sub- 
stances, and on the different kinds 
of sulpiiurct of ccmper, i. 134, on a 
triple sulphur^t m lead, antimony, 
and capper; i. 134, Mr. Hatoliett's 
analysis of, i 138. 

Bovey coal, op a peculiar substance 
fhund with, i. 159. 

Brain influence of on the generation 
of anippd heat, i. 439; mffueooe of 
on the aedou of the heart, i. 388; 
ow the fuuodons of, j. 507 ; micro- 
scopicai (flisemtions on, ii. 137 ; 
on the internal structure oi^ as oom-^ 
pared with dial of Ashes, inserts and 
worms, ii. 203 ; on the nkatedals of 
the, ii* 247; on the nerirous circle 
which ctmiiects dte voluntety nuts- 

BriMsde (Wv) Oh «u»i 1.216; on 

the urine of the cainel, i 244} on 
the diffibrentifeii ki the structure of 
oaiculi, I ^3; amdyde of toduid 
m the ittiori^eneW 
ffqualus maainuU) i* ; on;;i4bu- 

men, and other amntol flulds, i 341* 


Brande (W. T.) on the effects of mag- 
nesia tu pivveniing Oil increased for- 
maCion of uric acid, and on the in- 
fluence of acids upon the urine, i. 
363, 489} experiments to asoenain 
the state in which spirit exists in fer- 
mented liquors, i. 408 ; account of 
a vegetable war, from Brazil, i. 404 ; 
chemical researches on the Mood, 
i.416; on the state in which alcohol 
exists in fermented liauors, i 450 ; 
on some new eloctro-cnemioal phe- 
nomena, i. 480; on an astringent 
vegetable substance from China, ii. 
58; on the composition and analysis 
of the inflammable gaseous com- 
pounds from coaI and oil, and on 
their heating and illumiimtiiig pow- 
ers, ii. 1 1 9. 

Brazil, vegetable wax from, i. 404. 

Brentford, organic remains found near, 
J.459. 

Brewster (Sir D.) on some jpropeirtiefi 
of light, i. 453 ; on the anections of 
light transmitted thrtvugh crystal- 
Ha^d bodies, i. 490 ; on tne polarisa- 
tion of light.by oMique traitsmission 
through all bodies, i. 492 ; on new 
properties of Ughtex(hibite4 in the up- 
ticia pheoontena of mothev^pearl, 

i. 502; on the properties imprsised 
upon light by '^tne action of gl^ i. 
508 ; ou fhe , optical propmes of 
heated glass and unanneMed glasB 
drops, in 1 ; on the depokmahon of 
light, as exhibited by various bodies, 

ii. 4; o» the e^cts of pressure in 

prodtioiitg thatciystaUieation whicli 
fornis two oppositely pMariaed 
images, and ‘Owbits the 
mentary oolomw by polarixod light, 
U. 7 t on the laws which rwukto the 
pMaHaetiou ofiiiiht h]^ ii. 

14 ; mi the multtplicadon of imaifeB, 
and odlours which aceok^y 
theph k some amcimesis of » eaka- 
reoits 1 ^, 1126 ( on new 

tki of feat, ii 33 ; on the oommu*- 
uication of tW of 

refractii^ eryStats io; 

Offoda, &or by ifeMdufekal 
compression a^d diUmoi^ fb j39 ; 
'cm . ik$ '.straeiiwe -of. .dbo'' ,^eiry«t^l'hw 
lOns: ih Ashes and ^qua^jped^ aa 
. 0M«erkhN4hyltlii:iw^ ' 



vatum and double rofraction in cry- 
ataUiaed bodiea, ii. 92 ; on the laws 
which regulate the absorption of po- 
larixed Hj(ht by doubly-refractmg 
crystals, li. 101; on the action of 
crystallized surfaces ttpon light, ii. 
in ; on the optical and physical 
properties of tabasheer, ii. 115; on 
the reflexion and decomposition 
light at the separating surfaces of 
media of the aamo and of diflerent 
refractive powers, ii. 3(i0 ; on a new 
series of periodical colours produced 
by grooved surfaces, ii. ; on the 
law of the partial polarization of 
light by reflexion, ii. *187; on the 
production of double refraction in 
the molecules of bodies by simple 
pressure, ii. 389 ; on the laws of the 
polarization of light hy refraction, 
li. 394 ; on the action of the second 
surfaces of transparent plates upon 
light, ii. 395; on the phenomena and | 
laws of elliptic polarization, u. 407, 

Bridges (suspension^ mathematical 
theory of, with tables for facilitating 
their construction, ii. 269, 

Brinkley (Rev. J.), investigation of the 
general term of an important series 
m the inverse method of fluite dif* 
ferences, i. 260; discovery of tlie 
parallax of the annual orbit, i. 373 ; 
on the parallax of certain fixed stars, 
ii. 93; results of observations for de^ 
terrmining the obliquity of the eclip- 
tic, and me maximum of the aber- 
tatiott of light, ii. 114 ; observations 
for investigating the effects of paral- 
lax and aberration on the pla^ of 
certain fixed stars, H. 151 ; elements 
of Captain Hall’s comet, ii. 158; on 
the north polar distances of the fixed 
stars* ii. 205 ; on the parallax of 
K ^rrie, ii. 222 ; on the application 
of Capt, Kater’s boating collimator 
at the Dublin Observatory, ii. 270. 

Brisbane (Sir T.), experiments with an 
invariable pendulum at New South 
Wales, ii. 196. 

British Channel, effect of westeriy winds 
In rdsiag the level of, i. 344, 

Brodie (B. C.), account of a dissection 
of a hfuman foetus, in which the cir- 
ouktion oi the blood was carried on 
without a lieart, i. 327 ; tm in- 
fluence of the brain on the action of 

VOfc. II. 


the heart, and on the generati<m of 
animal heat, i. 388; on the modes 
in which death is produced by cer- 
tain poisons, i. 397 ; on the action 
of poisons on the animal system, i. 
427 ; on the influence of the brain 
on the generation of animal heat, i. 
439 ; on the influence of the nerves of 
the eighth pair on the stomach, i. 486. 

Bromhead (E. F.), on the fluents of 
irrationid functions, ii. 52. 

Bromine, discovery of in certain mine- 
ral waters of South Britain, ii. 402. 

Bronchial artery of the Squalus maxi- 
muB, structure of, i. 471. 

Bronchial glands, on the colouring 
matter of, i. 464. 

Buds, on the reproduction of, i. 200. 

Bu4*e (M.), M^moire sur les quantitds 
imaginaircs, i. 216. 

Burnett (W.), account of the effect of 
mercurial vapours on the crew of 
H. M. ship Irinmph, ii. 200. 

Burney (Capt. J.) on the geography of 
the north-eastern part of Asia, and 
whether Asia and America are con- 
tiguous, or arc separated by the sea, 
ii. 81. 

C. 

Calamines, analysis of, i. 102. 

Calculating engine, (Mr. Babbage’s,) 
ii. 274. 

Calculi; — on the diflbrcncos in the 
structure of, i. 303, 305 ; account of 
a calculus of uncommon magnitude, 
i. 339 ; cystic oxide, a new species 
of, i. 376 ; on the tendency to cal- 
culous diseases, ii. 359, 413 ; analy- 
sia of several belonging to the Nor- 
folk and Norwich Hospital, ii. 359. 

Calcutta, geographical situation of, ii. 
176, 177. 

Caloric, experimental researches on* ii. 
97. 

Cambridge Observatory, on the transit 
instrument of, ii. 246, 261, 311. 

Camel, on the stomach of, i. 243 j on 
the urine of, i. 244. 

Camera obscura, periscopic, i.433* 

Canton, the longitude of, ii. 177. 

Caoutchouc* an excellent advent of* ii 
249. 

Carbon* sulphuretof, edd nrodueod by 
the evaporation of^ i. 473. 

2b 



Caiiioni ptrehloride U. 138. 

Cttrbon «Ad ohlodnei a new compound 
of» ii. 153. 

Cwrl^nftieeous matter^ on the nature of^ 
i.331. 

Carbonate lime :-^new epecies of, i. 
126 1 on the primitive crystal of, i. 
423. 

Carbonic acid, quantity of caibon in, i. 
272. 

Carbonic oxide and chlorine, gaseous 
compound of, i. 420. 

Caribbean Sea, on the temperature of 
the, ii. 103. 

Carlisle (A.), account of a monstrous 
lamb, i. 41 ; <m muscular motion, i. 
163 ; on a peculiarity in the distri- 
bution of the arteries of slow^moving 
animals, i. 7, 132, 212 ; on the phy- 
■iolo^of the fttapesi, i. 163; on the 
muades of fishes, i. 210 ; account of 
a family having hands and feet with 
iupemumerary fingers and toes, i. 
486. 

Canto (Jos.^, account of the Relistian 
tin mine m Cornwall, i. 276. 

Carson (Dr. JT.) on the elasticity of the 
lungs, ii. 121. 

Cassegrainian telescope compared with 
the Gregorian, i. 468, 493. 

Cassovaiy, description of the solvent 
glands and gixaaid of, i. 440. 

.Catalogue (HertcheVs) of 600 nebulas, 
nebulous stars, planetary nehulee, and 
olusters of stars, i. 98. 

Cataraota, account of two children bom 
widli, i* 264. 

Catechi^ on the extracts ofi 1 . 116. 

Cavendish (H.) on an improvement in 
diiriding astronomioal instruments, 
i. 333. 

Ceres and Pallas, Sir W. Herschel’s 
observations on, i 80. 

Chams, river, and Isthmus of Panamii, 
mative height of the Pauifie and At~ 
landc Ocean at, ii. 385. 

ChaaMunj, curious phenomenon ob« 
sefved on the glacicw of. i. 133, 

Chmwtnd and hydrogen, on the a8ri« 
form compounds of, ii. 143>^ 

Chemical ageHoiee d electrieity, i. 247, 
278, 

ChOknbal and eloctrtc theories of gal* 
vanism, on, si. 382. 

Cheimctfai^deotrioal^e the 

irelatioaaofi ih 281 % 


Chemical equivaleDta, syjiopikt ioale 
of, i. 477. 

Chenevix(Rioh.), analysis of the arse- 
niates of copper and of iron, from 
Cornwall, i. 46 ; on Dr. James’s pow- 
der, i. 67; on oxygenized and hy- 
peroxygonized muriatic acid, i. 71 ; 
analysis of the corundum, and mi 
the afiiniUes the earths are supposed 
to have for each other in the humid 
way, i. 87 ; on tho chemical nature 
of the humours of the eye, i. 108 ; 
on tho nature of palladium, i. 121, 
176; on the action of platina and 
mercury upon each other, i. 175. 

Children (J. O.), account of some ex- 
periments with alarge voltaic battery, 
li. 27 ; on some afvine concretions 
found in the colon of a young man 
after death, ii. 166 ; experiments for 
ascertaining the best method of con- 
structing a voltaic apparatus fbr che- 
mical researches, i. 317. 

Chinese female foot, anatomical de- 
scription of a, ii. 373< 

Chinese galls, used in dyeing black, 
observationB on, iL 68. 

Chinese year, on the, ii. 187. 

Chloride of barium^ on the comporidon 
of, ii. 377. 

Chlorine, prater said to have been 
formed by its docomposiUon, on the 
fallacy of, ii. 89. 

Chlorine, fluid, on, ii. 190. 

CMoriae and oarl»m, new compounds 
of, ii. 138, 163. 

Chlorine and carbonic oxide, on a ga- 
seous compound of, t. 42(1^ 

Chlorine ana different metaUi e<ndXd- 
nations of, i. 426. 

Chloriodic acid, i. 608. 

Chloris, ii. 86. 

ChlorcHchromio acid, ii. 314. 

Chrietie (S. H.) on fibte dim^ devia- 
tkme of the horizontal neei^t when 
under the infkmime of magn^ ii. 
197, 226ron the magnetic of itnib 
copper, fke., arising from its rotatiou, 
ii. 243, 261, 296; on nii^«4s In- 
fluence in thesolu rays, m27(); on 
the mutual action of me pastiieliMiof 
magnetic bodies, and the law d 
rianon of magn^c fipiom during^ 
miion, ii 306; tirnorp nf thaditumal 
variaikm of the xru^otk il. 
32t ; «m the laws of Am dwriaiion of 
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HwgnMlked needlvi^ towwrdi iron, ii. Colours «lid iigKt^ tbsoty i. 88^ 

347 ; on magnetic Muence in the Cokwrts-^^n soma caaaa of tba ufo^ 
solar rays^ ii. 8dh duotion of, not before desctibe^ L 

Chromium, on some of the compounds 92 ; on some phenomena of, iL 15 ; 

of, ii. 313. Ijenodical, on the phenomena of| 

Chronomctors : — on the errors in longi* li. 368 ; periodical, neir class of pro- 

tude, as determined by, ii. 130; on duced by grooved surfhcea, ii#378; 

the edecta produced in the rates of prismatic, power of to heat and il- 

by the proximity of iron, ii, 152; of luminate objects, i. 20; produced at 
the effects of the density of air on the separating surfaces m plate glase 
the rates of, ii. 220. and various oils and other fluids, ii. 

Clanny (Dr. W. H.) on procuring a 367. 

steady light in coal mines without , complementary ; — by poiari*^ 

the danger of explosion, i. 467. zed light, li. 7 ; instruments for ex- 

Clift (W.) on the influence of the spi- hlbiting, ii. 2d ; produced by Stto** 

nal marrow on the action of tne cessive reflexions ftom the polished 

heart, in fishes, ii. 10; description surfaces of metals, ii. 408. 

of some fossil bones found in caverns used in painting by the an- 

atOreston, ii. 186. cients, on the, li. 11. 

Coagulation, on the changes the blood Columbium, a now metal/ i. 67. 

undergoes in the act of, ii. 90. Columbium and tantalium, on the 

Coal, remarks on the natural formation identity of, i. 336. 

otf 1,159,223. Comet:— new mediod of deducing afirst 

Coal and oil gases, on tho heating ap 2 >roximation to the orbit of flrom 

and niuminating poivers of, ii. 1 19 ; throe geocentric observations, i. 489; 

experiments on, ii. 143. observations of a, i. 272, 297 ; seen 

Coal gas, application of to economical at Valparaiso, ii. 158, elements of, 

purposes, i. 294. ii. 158 ; Dr. Horschers observationa 

Coal mines, on the fire damp of, and of a, i. 418, 427. 
methods of lightlnj^ to prevent its Compass needle : — on the variation of 
explosion, i. 467; h. 30, 32, 35, 6l» by thi» attraction of the iron in shtos, 

Cobra d« Capollo (or hooded snake), on i. 1 87 ; ii. 1 08, 1 09, 1 1 0,130, 141, 21 8, 

Uie expansion of the skin of the neck 225 ; on the best kind of steel and 

of, i. 157 ; on the bite of, i. 355. form for, ii. 141 ; on thepermanenoy 

Cohesion of fluids, i. 171. of its variation at Jamaica, i. 241. 

Colburn, 2erah, the American calcu- Compound lenses and ofcjject-gliMaeii 
lating boy, i. 486. on the aberrations of, ii. 146. 

Cokhiaum autumualHf the eflects of on Compressibility of water, ii. 134; by 
the gout, ii. 41, 42, 71. high degrees of force, H. 289. 

Cold : — artificial, on producing, i. 40 ; Compression of the earth, observatiens 
production of cold by the evapora- ! with the invariable pendulom for 
tion of the sulphuret of carbon, i. determining, ii. 396. 

473 ; remarks on sensible cold, ii.260. ! Condenser and air-pump, new, i. 460. 
Collimator, floating, description of, ii. Conic sections, of the reetifioatioii 
232 ; application of at toe Dublin i 97. 

Observatory, ii. 276. Coombe (C.) on an elephant’s tusk in 

vertioid floating, descrip- which the iron head of a spear mm 

tion of, li. 340. found, i. 43. 

Gblon, on some alvine concretions Cooper (A.) on the efiTects whidi tiki 
ibimd iii after death, ii. 156. place from the destruction tif iie 

Cilenrid rays, on the heating and il- ^ membrana tympani of the eaS^ I* 19, 

kunbtofli^ powers of, i. 20, 22. 62 ; remedy fbr a particular ipeeies 

Cclonring matter of red snow, on tiie of deidbesi, i. 63. 

which constitute it, ii. 128. Cooper (B. B.), anatomical destfi^ 
Colouring mattersof vegetables, on the, i tion of the foot of a Chinese toiiinie* 

2s2 
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Copf^er of, (torn ComwaU, 

3. 43 ; analyain of, i. 45 ; on the dif> 

■ ferent Unds of sulpburet of, i. 137 ; 
on tho cha»go9 in some ancient al- 
loys of, iu 258 ; on the magnctiBm 
of, during rotation, ii. 251. 

Copper-ore, new specie® of, i. 479; 
red octacdral, of Cornwall, analysis 
of, i. 46. 

Copper-fiheeting, on the corrosion of 
by sea-water, and methods of pre- 
venting, ii. 207, 213, 242, 284. 

Com tainted with must, process of pu- 
rifying, ii. 57. 

Cornwau ; — on tire arseniates of copper 
and of iron from, i. 43, 45 ; account 
vof the Relistian lift mine in, i. 275 ; 
progressive improvements made in 
the steam-engines in. ii. 303 ; elec- 
tro-magnetic properties of metallife- 
rous veins in the mines of^ ii. 412. 

Corpora lutea, on, ii. 106. 

Collection for variations of temperature 
in the invariable pendulum, ii. 404. 

Corrosive sublunate, on, ii. 173. 

Corundum stone, description of the, i. 
<82 ; analysis of, i. 87. 

Cote’s theorem, a remarkable appli- 
cation of, i. 442. 

CrocadUusy the genus, on the structure 
and use of the suhmaxillary odorife- 
rous gland in, ii. 309. 

Cretinism, accoun*^ of, i. 292. 

Cnxmian Lectures; by E. Home: — 
on the membrana tympaui of the ear, 
LI; on the irritability of nerves, i. 
33; on the power of the eye to ad- 
just itself to diflerent distances, when 
deprived of the crystalline lens, i. 
62; on the changes ihe blood un- 
deigocs in the act of coagulation, ii. 
90, 91 ; on the component parts of 
the blood, ii, 118; on the conversion 
of pus into new flesh, ii, 103 ; micro- 
acomcal observations, — on the brain 
ananerves, on the discovery of valves 
in the branches of the vas breve, 
and on the structure of the spleen, 
ii, 137 ; on the anatomical structure 
of the eye, ii. 159; on the internal 
atiwctureofthe human brain, iL203; 
on ihe existence of nerves in tlie pla- 
centa, ii- 226 ; on the mode of pro- 
pagation of the oyster and the flresh- 
wator muscle, ii. 301, 

.. HP ; byMr. AXarlisle;— 


on muicular motion, 1, 163 ; on the 
arrangement and mechanic^ action 
of tlie muscles of fishes, i. 210, 

Croonlan Lecture; by Dr. Young: — 
on the functions of the heart and 
arteries, i. 314. 

; by Dr. Wollaston: — 

on the duration of musculnr action, 
origin of sea-sickness, and advan- 
tages derived from riding, i. 3 18. 

; by Mr. B. C. Bro- 

die : — on the influence of tlie brain 
on the action of the heart, and on the 
generation of animal heat, i. 388, 

• by Mr. F. Bauer: — 

microscopical observations on the 
Vibrio tntici, ii. 179. 

Cryophorus, Dr. Wollaston’s descrip- 
tion of, i. 448. 

Crystallization, which forms two oppo- 
sitely polarized images, and exhibits 
the complementary colours by po- 
larized light, on the effects of pres- 
sure in producing, ii. 7. 

Crystallized bodies on the affections 
of liffht transmitted through, i. 490 ; 
on tne laws of polarization and dou- 
ble refraction in, ii. 02 ; action of 
ciy'stalUzed surfaces on light, ii, 1 1 1 ; 
on the action of on light, ii. 122. 

Crystallograplw, a difficulty in, ex- 
plained, i. 

Crystals : — Iceland, oblique refraction 
of, i. 92 ; on ffie elementary parti- 
cles of, i. 446; doubly-refracting, 
on the communication of the struc- 
ture of to glass, 6rc. ii. 39 ; on the 
laws which re^^ilate the alwoiption 
of polarized light by, ii. 104; on 
the aeriform and liquid matter con- 
tained in, ih 174; general method 
of calculating tlie angles made by 
any planes of, ii, 227. 

Cuptane and Cupranea, i. 426. 

Cystic oxide, i, 376. 

D, 

Dalton ( J .) on the constitution of tlie 
atmosphere, ii. 267 ; on the height 
of the aurora boreaiisi, ii. 342; ob- 
jections to Mr. Dalton’s estimate, ii. 
361. 

Daniell (J. f .) on a ne# Wgiitou-py- 
rometw, ii. 404. 

Daubeny (Dr. €*) on the ocontTtuce of 
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iodine and bromine In the mineral 
watera of South Britain, ii. 403. 
Davis (J, F.) on the Chinoee year, ii. 
187. 

Davy (Ei) on a new fulminating pla- 
tinum, ii. 03 ; on combinations of 
platinum, ii. 124. 

Davy (Sir H.) on galvanic comhina- 
nations by single metallic plates and 
fluids, i, 59; on astringent vege- 
tables, and their operation in tan- 
ning, i. 114; experiments on a 
mineral production (Wavellite) from 
Devonshire, i. 181 ; method of ana- 
lysing stones containing fixed alkali, 
hy boracic acid, i. 190; on some 
chemical agencies of electricity, i. 
247, 278 ; on the decomposition of 
the earths, i. 313 ; on the nature of 
the alkalies, ])hospboru8, sulphur, 
carbonaceous matter, and the unde- 
compounded acids, i. 318, 347; on 
Dr. Henry's experiments on am- 
monia, i. 340; ekctro-chcmical re- 
searches, i. 300 ; on the nature and 
combinations of oxy muriatic acid, 
the elements of muriatic acid, and 
experiments on sulphur arid phos- 
phorus, i. 377 ; on the combinations 
of oxymuriatic gas and oxygen, i. 
385, 393 ; on some combinations of 
phosphorus and stdphur, i. 440 ; on 
a new detonating compound, i. 411 ; 
experiments on the substances pro- 
duced in chemical processes on nuor 
spar, i, 475 ; experiments on the 
fluoric compounds, i. 481 ; on a new 
substance which becomes a violet- 
coloured gas by heat, i. 483; on 
iodine, i. 507 ; on the colours used 
in painting by the ancients, ii. 1 1 ; 
experimonta on a solid compound of 
iodine and oxygen, ii. 19; on the 
action of acids on byperoxymuriates, 
ii. 20 ; on the firMamp of coal 
mines, and methods to prevent its 
explosion, it. 30, 32, 61 ; invention 
for giving light in explosive mixtures 
of nrordomp by consuming the fire- 
damp, ii. 32, 35 ; on flame, ii 50; 
experiment da the combustion of 
g^ous mixtures, and tnetbod of 
preserving a light In mixtures of in- 
'flammable gases and air without 
fl^e, ii. 61 ; fltflacy of the experi- 
ments Itt which water is said to have 


been formed by the decompeuNtien 

I of chlorine, ii. 89; on the comlnna- 
tions of phosphorus, ii. 95 ; on the 
formation of mists, ii. 1 10 ; on the 
magnetic phenomena produced by 
electricity, ii. 139, 164; on the papyri 
ftmnd in the ruins of Herculaneum, 
ii. 145; on the electrical phenomena 
exlnhited in vacuo, ii. 169; on the 
water and aeriform matter found in 
certain crystals, ii. 174; on a new 
phenomenon of electro-magnetism, 
li. 189 ; ou tlie application olfliquids 
formed by tlie condensation of gases 
as nieciianical agents, ii. 193 ; on 
tlie corrosion of copper sheeting by 
sea- water, ii. 207, 213, 242; on the 
relations of elcctricid and chemical 
changes, ii. 281 ; on the phenomena 
of vmcanoes, ii. 338; experiments 
ou the torpedo, u. 354. 

Davy (Dr. /uhn) on a gaseous com- 
pound of carbonic oxide and chlo- 
rine, i. 420; experiments on the 
combinations of diflerent metals and 
chlorine, Sic. i. 426; experiments on 
different combinations offluoric acid, 
i. 437 ; experiments on animal heat, 
i. 515; on the temperature of the 
ocemi and atmosphere, and on the 
density of sea-water, ii. 73 ; on the 
urinary organs and secretions of 
some of the amphibia, ii. 94 ; on 
the urinary organ* and urine of two 
species of the liana, ii. 140; on the 
huffy coat of the blood, ii. 170; on 
corrosive sublimate, ii, 173; oUer- 
vations on air found in the pleura, 
if. 202, 215; on the changes which 
have taken place in some ancient 
alloys of copper, ii. 258 ; on the poi- 
son of the common toadi, ii. 262. 

Dead Sea, analysis of the water of, i, 
275. 

DeaiVtese, remedy for a partioular spe- 
cies of, i. 62. 

Dedmation of some of the fixed stars, 
on the chanpB in, ii. 182, 183, 203. 

Delambre’s soiur tables, correctim in 
the elements' of, required by the 
observations made at the Greenwich 
Observatory, ii. 328. 

DMimus Gangetkus^ description of 
the teeth of, li. 99. 

Density of sea-water, li. 73, ill; of 
the earth, ii. 107, 14$, 
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P«wadalion, mcoount <if the 
ihire, i402. 

DeiKilftriai^n of %ht» oni u 606; ii. 
4r7i33» 39, 50,92. 

Derl^thire denudation, aqpou^t of, i. 
402. 

Detonating compound, new, i. 441, 
472. 

Diabetee mellitus, non-tixbtence of 
sugar in the blood of persons labour- 
ing under, i. 391. 

Diamond, on the nature of the, i. 272 ; 
on the cutting diamond, ii. 43. 

Digestion, on the function of, ii. 364. 

Digestive organs of animals, i. 243, 
256, 261, 283, 295, 370, 439, 449, 
452, 462. 

DOlwjm (L. W.) on fossil shells, ii. 1 98, 

221 . 

Distillation, double, means of producing 
bv the same heat, i. 513. 

Doliond (O.), aecoimt of a micrometer 
made of rock crystal, ii. 141 ; ac- 
count of the transit instrument made 
for the Cambridge Observatory by, 
U. 246. 

Donovan (M.) on a new vegetable acid, 
with observations on malic acid, h. 22. 

Drummond (Lieut T.) on the means 
of facilitating the observation of di- 
stant stetions in geodmtic^ opera- 
tkms, ii. 277 $ on the illumination 
of light-houses, u. 411. 

Dttgottg, acoormt of the, ii. 126, 129, 
134, 147 ; on the pecuHarities that 
dktingtdsh it irom the manatee, ii. 

Dn}ong(M.), remarkson the hypi^hot- 
phorous acid of, ii.96; correction of 
the formula representing the velo- 
dly of sound, derived his ex- 
penments on the spociiic heat of 
gases, ii. 401. 

Donlop (J.), catalogue of nebulse and 
ohxiters of stars in the southern 
hemiimhere, ii. 334. 

Dupin (M. C.) de la structure des 
valsseaux Anglais, ii. 62. 

Dvtch fdgatci the Ambuscade, account 
of the sinking and mode of raising, i. 

m. 

K. 

Ear the membrana tynmani oi^ i. 
1 on the dSceti which tiuke place 
tmm the deatm^ioit of dm mm’ 


brana tyxnpani of, i. 10, 62 1 the 
physiology of the stapes, i. 183; on 
the ear of the dugong, ii. 126; on 
sounds inaudible by certain ears, ii. 
133 ; difference between the human 
membrana tympani and, that of the 
elephant, ii. 181. 

Ear-cockle (or purples,) in wheat, on 
the Vibrio tritici, the cause of that 
disease, ii. 179. 

Earle (Sir J.), account of a calculus of 
imcommon magnitude, i. 339. 

Earle (H.) on the re-establishment of 
a canal in the place of a portion of 
the urethra which had oeen de- 
stroyed, ii. 149 ; on the mechanism 
of the spine, ii. 170. 

Earth ellipticity of the, ii. 165, 194 ; 
figure of the, i. 413, 435 ; ii. 118, ' 
140, 290 ; observations with the in- 
variable pendulum for determining 
the compression of, ii. 896 ; on ihe 
density of, il. 107, 148 ; on theeidst- 
ence of a limit to the atmosphere of, 
ii. 160. 

Earths:'— on the affinities they have 
been supposed to have for each other 
in the humid way, i. 88 ; on the de- 
composition of, i. 313, 353 ; U. 338. 

Earth-worm, on the organa of genera- 
tion of, ii. 139. 

Eau medlcinalo of Husson, a vinous 
inAision of the Colohicum autumnale, 
ii. 41. 

Ecliptic, observadoDs fbr determining 
the obliquity of the, ii. 114. 

Eel, on the double organs of geUaratioa 
of, ii. 188. 

Egg, on thecbax^fcs it undergoes during 
incubation, ii. 172, 175; sex not 
given at a very early peri^ of their 
grov^, il. 347* 

ibis, mummies of the, L 201. 
mummies, on, ii. 24Q. 

Elsatia fluids, vibrations i. 9. 

Elasticity of ice, ii. 276; of the 
lungs, ii. 121 ; of threads of glass 
applied to torsion btdances, IL 402. 
Electricity produced by the mere 
contact of different conducting bo- 
dies, L 27 ; oanablb of suspending 
the iUnctions pf nerves, L34; cbe- 
mkal wroduotiou and agenpy ol& i 
6! ; cnemical agencies tii, 1 246, 
278; deecmq»osiaon of the flxed al- 
kolits by, i. 278 ; m Ae mignedo 



phenomena produ<^ by, ii* 1 36, 1 64 1 
on the j^were of metallic eubetances 
as conductors of, ii. 298 ; electric 
organs of the torp«^o, ii. 37, 57, 354; 
^ectiical phenomena exhibited in 
vacuo, ii. 159; on the application of 
electrical combinations to the pre- 
servation of the copper sheathing of 
ships, ii. 207, 213, 242, 284; experi- 
ments on electric conduction, ii. 350. 
electric and chemical theories of 
galvanism, iL 382 ; on the relations 
of electrical and chemical changes, 
ii.281; on electrical and magnetic 
totations, ii. 287 ; electro-chemical 
researches, i. 313, 350 ; on some new 
eleptro-chemical phenomena, i. 480; 
brief statement of the origin and pro- 
gress of electro-chemical science, ii. 


281. 


Electromagnetism : — new phenome- 
non of, ii. 189; peculiar apparatus for 
performing experiments m, ii. 192; 
electro-magneticpropertles of metal- 
liferous veins in the mines of Corn- 
wall, ii. 412. 

Elephant, on tlie organ of hearing in 
the, I, 1 ; elephant’s tusk, in which 
the iron head of a spear was found, 

i. 43. 

Elk, fossil, of Ireland, ii. 246. 
ElUpsoids, homogeneous, on the attrac- 
tions of, i. 34i . 

Elliptic polarization, on the phenomena 
and laws of, ii. 407. 

Ellipticity of the earth, ii. 168, 194. 
Ehn-tree, on a substance called Ulmin 
from, i. 447, 

Embalming, on the art of, i.201; ii.240. 
Emery, composition of, i. 94. 

Emu, description of the solvent glands 
and gizzard of, i. 449. 

Equations: — methods of clearing of 
quadraric and higher surds, i. 478 ; 
numerical, new method of solving, 

ii, 117, 

Eqidilhriumofareinolvingduld, theory 

0 £ ii. 2 oe. 


Equhkmes, 

l2fl3. 


on the precession of the, 


E^er, on ^ procees by which it is 


Eu^oom^i new, i 270. 

Eider^t fbnmnda fbr the rolling pendu- 

0 S,), account of the re- 


measurement of the cube, cylinder, 
and sphere, used by, ii. 156. 

Expansible fluids, on the eflect of tern*’ 
perature on the refl*aetive indexand 
dispersive power of, li. 345. 

Expectorated matter, on, i. 339. 

Eye 'mechanism of the, i. 36 ; case of 
the recovery of the sight after having 
been deprived of it by cataracts, i.68; 
on its powerto adjust itself to dij^rent 
distances, when deprived of the cry- 
stalline lens, i. 62; chemical nature 
of the humours of the, i. 108 ; ac- 
count of two childieii born with ca- 
taracts, i.254; experimentsonvisiotii 
i. 411 ; observations on short sighted- 
neas, i. 444, 454 ; account of a mem- 
brane now first described, ii. 116; its 
anatomical structure, ii. 159; on the 
motions of, ii. 190, 195 ; on semi- 
decussation of the optic nerves, ii. 
211; case of a lady who received 
sight at an advanced age, ii. 289. 

Eyes, on the ap 2 >arent direction of, in 
a portrait, ii. 214. 


F. 


Face, on the nerves of the, ii. 266, 360. 

Fairy-rin^, on, i. 260. 

Fallows {Rev. F.) on a curious appear- 
ance observed upon the moon, u, 167; 
catalogue of nearly all the fixed stars 
between the xenith of Cape Town and 
the South Polo, ii. 222 ; obsorvaticms 
witli the invariable pendulum, at 
the Cape of Good Hope, fbr d«ta^- 
mining the compression of the aartih 
ii. 396, 

Falmouth and Madeira, observaflona 
made with chronometers fbr ascer- 
taining the longitude of, ii, 219. 

Faraday (M.) on two new compoimds 
of chlorine and caxbon, and on a new 
compound of iodine, carbon, and hy- 
dro^n, ii. 138 : on anew compound 
of ^brine and carimn, ii. 163; on 
the alloys of steel, ii. 169; on fluid 
chlorine, fl. 190 ; on the omdmuir 
tion of several gases into H^d^ R. 
192 ; on new compounds of carbon 
and hydrogen, ii. 248; on the mutual 
action of smphuric acid and mqplktha* 
line, and on a new acid prodiiC«d| fl; 
266; on the emstence ^ a Hntit to 
vaporisation, ii. 266 ; ott the nHutit- 





iMrtortt of fbt optical pisrpowt, 
ii. 388. 

FaTcy (i.) aocount of the great Der* 
bysKire denudation, i. 402. 
Farqubarson (Rev. J.) on a definite 
amugement and order of the ap* 

C ranee and progrese of the Aurora 
salifl, and its height above the 
earth, ii. 300 ; on the infiuence of 
the Aurora borealis on the magnetic 
needle, ii. 391. 

Fat, on the formation of in the intes- 
tines of animals, i. 462. 

Ferrone and Ferranea, i. 426. 
Fenruretted ohyasic acid, ii. 21. 

Fibre, muscul^, examination of a, ii. 
259. 

F^re of the earth, i. 413, 435; ii. 
118, 140, 290. 

Figure of the planet Saturn, i. 203, 
MG, 208. 

Figure of the planets, i. 341. 

Finite extent of the atmosphere, on the, 
ii. 160. 

Fhre-damp of coal mines, on, ii. 30, 
32, 35, 62. 

Fish :--on the muscles of, i. 210; on the 
intervertebral substance in, i. 329 ; 
serpentifonn, on a newly discovered 
genus of, ii. 302 ; sex not given to 
me spawn of at an early period of 
its growth, ii. 347.‘ 

Fisher (G.) on the errors in longitude 
arising irom the actien of the iron in 
ships, ii. 130. 

FUme, researches on, ii. 59. 

FUes, on the feet of, it. 38, 52. 
Miners (M.) on the difierenoes in the 
magnetic needle, arising from an al- 
teratioa in the direction of the shin’s 
head, !. 187 ; observations upon me 
marine barometer, i. 230. 

Fluid conductors, on certain motions 
jmduced in, when transmitting the 
electric current, H. 208. 

Ftoidt!-— on the resistance of, to bodies 
passing through them, 327 ; on the 
prQp<i^ation of heat in, i. 133 ; on the 
cohesion of, i 171 ; experiments to 
prove that they pass fimm the sto- 
mach to the circulation of the blood 
without going through the thoracic 
duct, 1 . 394 ; expansible, on the efibet 
temperature Oft tlie refractive in- 
dex and disf^mve power of, h.345. 
F^obortcic acid gas, i. 437. 


Huor spar, exp^msnts on ^ sab* 
stances produced in chemioal pro- 
cesses on, i. 475. 

Fluoric acid, analysis of, i. 321 ; on 
different combinations of, i. 437. 

Fluoric compounds, experiments on, i. 
481. 

Fluoric gas, i. 437. 

Foetus, human ; — in which the circula- 
tion of the blood was carried on with- 
out a heart, i. 327 ; extraordinary, 
i. 36; found in the ovarium, ii. 123 ; 
on the functions of the intestinal 
canal and liver of, ii. 361. 

Foot of a Chinese female, anatomical 
description of, ii. 373. 

Fossils : — ^bones found in caverns, ii. 
66, 142, 165, 186 ; fossil elk of Ire- 
land, ii. 246 ; human skeleton from 
Guadaloupe, i. 487 ; remains of an 
animal from the cliff between Lyme 
and Charmouth, i. 512; ii. 51, 82; 
shells, ii. 198, 221 ; skeleton of the 
proteo-saurus, ii< 113, 128; the 
iguanodon, &c., ii. 234. 

Foster (Lieut. H.), account of experi- 
ments made with an invariable pen- 
dulum at Greenwich, at Port Bowen, 
and on the eastern side of Prince 
Regent’s Inlet, ii. 290 ; on the diur- 
nal variatich of the magnetio needle 
at the whale fish islands, ii. 293 ; 
on the diurnal changes in position of 
horizontal needle at Port Bowen, iL 
293 ; on the dail^ changes of inten- 
sity in the dipping and horizontal 
needles at Port Bowen, ii. 293 ; re- 
petition of Mr. Christie’s experi- 
ments on the magnetic properties 
imparled to iron bv rotation at Fort 
Bowen, ii. 293 ; observations to de- 
termine the amount of atmospherical 
refractions at Port Bowen, m 296; 
correotione to the redttcdons of his 
observations on atmospherioar re- 
fractions at Port Bowen, ii. 308 ; m 
tbe diurnal changes of magnetic in- 
tensity in the dipping and hcnixontal 

. needles at SpiUnergen, U. &44« 

Fox (R.W.) on the electro-mammtic 
properties of metaUiferous tcIim In 
the mines of Cornwall, Ii. 412* 

Freezing at a distance, *me1hod of, L 
448 ; freezing of mercury^ h 474. 

Friction and abrasion of the surfieuiei of 
solids, eaqmrimeott^oh, 



OB ib« ipaim ofthe, ii. 49 ; on 
tke chajige9 Its ovum undergoes 
during the formation of the tadpole, 
ii. 227. 

Functious : — exponcmtial, ii. 33 ; an 
essay towards tlie calculus of, ii. 29, 
41 ; on the analogy which subfltBtB 
between the calculus of, and other 
branches of analysis, ii. 69; irra- 
tional, on the fluents of, ii. 52 ; cir- 
culating, ii. 89 ; on assigning specific 
names to all such functions of sim- 
ple dements as represent physical 
properties, ik 299. 

Fungi, which constitute the colouring 
matter of red snow, on the, ii. 128. 

o. 

Gdlois (M. le), remarks on his con- 
dusion that tlie action of the heart is 
dependent on the spinal marrow, ii. 
8 , 10 . 

Galls: — on the infusions of, i. 115; 
Chinese, used in dyeing black, ob- 
•ervations on, ii. 58* 

Galvanism : — galvanic combi nations, 
by single metallic plates and fluids, 

i. 59; on the effects of galvanism in 
restoring the due action of the lungs, 

ii. 65 ; examination of the electric 
and chemical theories of, ii. 382. 

Garrard (W.) on a new property of the 
tangents of the three angles of a 
plane triangle, i. 293. 

Gas, coal, on the application of to eco- 
nomical purposes, i. 294; experi- 
ments on, i. 310; oil and coal, expe- 
riments on^ ii. 143. 

Gaaeouscompounds, inflammable, from 
coal and oil, composition and aindy- 
maof, ii. 110. 

Gateons naixtures ;--on the action of 
flneiy divided platinum on, ii. 216 ; 
on the combuation of, il. 61. 

Gajieik;^oti tbe<}uanri^ of gases absor- 
bed by water, 1 . 103; condenaatioti of 
; smralinto Hquida, ii. 102 ; inflam- 
mable, apparatus % the analysts of, 
ia09* 

GaxiciV on the maaufaetpre of sulphate 
dmaguesia at, ii 48. 

Oeoiiaetry^ ancient^ and modem anidy- 
ds, comptuison oi i. 70. 

Geovgiaii stervattons of the 

ftf 25. 


Gibfon (B,)^deectlption of im estraor- 

dinory human foetus, i 860. 

Gilbert (D.) on the inathematical the* 
ory of suspension bridges, ii. 269 ; 
on assigning specific names to all 
such functions of simple elements as 
represent physical properties, and 
suggestion of a new term in mecha- 
nics, it. 299 ; on the progressive im- 
provements in the efllciencyof steam 
engines in Cornwall; with investi- 
gations of the metliods best adapted 
for imparting angular velocities, ii. 
393. 

Giles (D.) on a singular fact in natural 
history, ii. 137. 

Gilpip (G.) on the variation and the 
dip of the magnetic needle, made at 
the Royal Society between the years 
^1786 and 180.% i. 244, 

‘Gizzards of crazing birds, on the, i.870. 
Glaciers of Chamouny, curious pheno- 
mena observed on the, i. 133, 
Glands :^bkck bronchial, on the co- 
louring matter of the, i. 464 ; gastric, 
coagulating power of the secretion 
of, i. 452 ; of the Java swallow, on 
the, ii. 77 ; of the human stomach, 
observations on, ii. 79; prostate, ac- 
count of a small lobe of, i. 224 ; sol- 
vent, difterent structures and siUia- 
tions of in birds, i. 439; submax- 
illary odoriferous, on the structure 
and use of in the genus Crocodilus, 
ii. 309. 

Glass heated, and glass drops, opti- 
cttl properties of, 1.506; ii. 1, 83; 
on new properties of heat, as Oii^- 
bited in its propagation along plates 
of glass, ii. 33 ; on some phenomena 
of colours exhibited by thin plates, 
ii, 15; on the communicatiern of the 
structure of doubly-refl'aoring my- 
Btals to, il. 39 ; on the maiiu&cture 
offer optical purposes, ii. 383; on the 
elasticity of tnreads of, with some of 
the most useful applications this 
property to torsion balances, IL 402. 
Gmsopora, the genus, ii. 78* 

Gold, on the various alloys, the epeeifle 
wavity, and the wear of, i. 106* 
QmdingWn (J.) on theecUpsesoCtha 
sateUhes of Jupiter, i. 3f2; chiar- 
vatbns for ascertaining the lai;^ of 
the pendulum at Mame, il 105; 
the geografdueal iituatkm tif ^ 4^ 
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ottttR, Madras, and Bombay, li. 176, 
177 ; on tlis dttiferenoo of lonfifteudes 
6miid by obronometer, and by oor- 
fiea^ndmg ecHpaes of the satellites 
of Jupiter, ii. 177; on the velocity of 
sound, ii. I8B. 

Oomperts (B.), analysis and notation 
applicable to the estimation of the 
value of life contingencies, ii. 132; 
application of a method of differences 
to the species of series whose sums 
are obtained by the help of impossi- 
ble quantities, i. 224 ; on the func- 
tion expressive of the low of human 
mortality, and new mode of deter- 
mining the value of life contingen- 
cies, ii. 252. 

Goniometer, reflective, i, 337. 

Gout, on the eflbcts of Colchicum au- 
tumnale on, ii. 41, 42, 71. 

Granville (Dr, A. B.) on Egyptian 
nmimnies, and on the art of embalm- 
ing, ii. 240 ; on a mal-conformation 
of the uterine system in women, ii. 
SMI ; case of the human foetus found 
In the ovarium, ii. 123. 

Graves ( J. T.), an attempt to rectify 
the inaccuracy of some logarithmic 
formulse, ii. 365. 

Gravity, on the feet of those animals 
whose progressive motion can he 
earned on in opposition to, ii. 38, 51 . 

Greatorex (lliomus) on the heights of 
nunmtains in the North of England, 
ii. 97. 

Grrauwieh Observatory: — corrections 
in the elements of Delambre’s solar 
tables, required by the observations 
made at, ii. 328 ; on the derange- 
ment in the mural circle at, ii. 160. 

- and Altona Observatories, 

difference in the number of vibra- 
tions made by an invariable pendu- 
lum at these two places, ii. 403. | 

-**‘'*»*« — - and Dublin Observatories, ' 
on <he instrum^ts at, ii. 222. 

and Paris Observatories : — 
on tile difference of meridians of, ii. 
261,319; tri^nometricaloperations 
fi»r determimng the difference of 
longitude between, ii. 335. 

Gregor (Eev. W.) on a mineral sub- 
itahee fbrmerly supposed to be zeo- 
Uta, witii mnem on two species of I 
Onm^glbnmer, i. 209; on a native i 
nimiala of lead, i 331. 


Gregorian telescope eompared with the 
Cassegrainian, i. 468, 493. 

Greville (Right Hon. Chas.), account 
of some stones said to have fallen in 
France, and of a lump of native iron 
said to have fallen in India, i. 109, 

Griffiths (J.), description of a rare spe- 
cies of worm-shells, i. 233. 

Groombridge (S.) on atmospherical re- 
fraction, as it affects astronomical 
observations, i. 371, 600; astronomi- 
cal observations, ii. 1.35. 

Gryllotalfay description of the organs 
of respiration of, ii. 237. 

Guaiacum, experiments on, ii. 216. 

Guyton de Morveau (M.), observations 
on his proposal for a pyrometer, ii. 
404, 

H. 

Hall (Capt. B.), observations of a comet 
seen at Valparaiso, ii. 158; experi- 
ments with an invariable pendulum, 
ii. 193. 

Harding (Mr.), nature and magnitude 
of the star (Juno) discovered by, i. 
170. 

Harris (W. S.) on the powers of me- 
tallic substances as conductors of 
electricity, ii. 298. 

Harvey (G.), experiments relative to the 
distribution and changes of the mag- 

* n etic intensity in ships of war, ii. 2 1 8 ; 
of the effects of the density of air on, 
the rates of chronometers, ii. 220. 

Harwood (1.) on a newly-discovered 
genus of serpentiform fishes, ii. 302. 

Hatchett (C.), experiments on asoo- 
phy tes, and on theeomponent parts of 
membrane, i. 25; analvamofammend 
substance from North America con- 
taining a metal hitherto unknown, i* 
67 ; on the various alloys, on the sm- 
cific gravity, and on the wear, of gmd, 
i. 105 ; analysis of a triple sulphuret 
of lead, antimony, and copper,!. 138; 
experiments and observations on lac, 
i. 148; analysis of the ma^etieid 
pyrites, with remari^ on other mil- 
phurets of iron, i. 153 ; on the ChatiM 
of some of the proximate princ}|^ 
of vegetidiles into bitumen, and on a 
substance which it found with the 
Boveycoal, i* 159; remaricton eoal, 
i. 159;223; on an artificial stibttanoe 
posse^g the propesties of tannin, 



i 190, 905^ 220; proeeM by which 
torn taioted with muBt may he pii- 
vtOtd, ii. fi7. 

Hawkina (John), account of the diaco* 
very of silver in Herland copper- 
mine, 1. 42. 

Hearing >~*on the atmcture and uses 
of the mexnbraua tympani of the ear, 

I. 1 ; on the eHecta which take place 
fhim the deatruction of the membrana ' 
tympani, i. 10, 62 ; operation for tbo 
removal of a particular species of 
deafliesa, i. 62 ; the physiology of 
the stapes, u 188; pocuHarities in 
the structure of the organ of hearing 
of the Bahena Mysticetus, i. 415; 
on sounds inaudible by certain ears, 
Ii. 135 ; on the ditference between 
tile human membrana tympani of 
the ear and that of the elephant, ii. 
181. 

Heat:— ^on the solar and terrestrial 
rays that occasion it, i. 23, 36, 94 ,* 
some remarks on, i, 94 ; causes or 
symptoms of the variable emission of 
heat and light from the sun, i. 41^, 
55 ; on the propagation of in fluids, 
L 133; on the nature of) i. 139; 
on new properties of, ii. 33; ac- 
count of the heat of July 1825, ii. 
260. 

animal experiments on, i. 5 15 ; 
uence of the hroin on the genera- 
turn of, i. 388, 439; on the influence 
ofnerves andganglions in producing, 
U. 238, 259. 

radiant:-- dilTerentrefrangibility 
of, i, 21 ; refrangibility of the invi- 
•Ihle rays of the sun, i. 22 ; inquiry 
into the luiture of, from terrestrial 
sources, U 235; on the permeability 
of transparent screens of extreme 
tanui^ by, ii* 310 ; on the passage 
of through glass screens, ii. 280. 

Heart ;-«<m the functions of the heart 
and arteries, i 314 ; influence of the 
brain on the action of the, i. 388 ; of 
an inflmt, malformation in, i. 195 ; 
trn the influence of tlie spinal mar- 
row on the action of, ii, 8, 10 ; on 
Ae ^nciple on which its action de- 
pend and the relation which sub- 
«ists between it and the nervous sy- 
a^m, ii. 8, 29. 

trees, on the office of, ii. 


Hearend, observations relating to the 
construction of the, i. 406. 

Heberden (Dr. W.), account of the 
heat of July 1825, with remarks on 
sensible cold, ii. 260. 

Hellins (Rev. J.), improved solution 
of a problem in physical astronomy, 
i. 7, 393 ; of the rectifleation of the 
conic sections, i. 97 ; on the rectifi- 
cation of the hyperbola, i. 393. 

Hemisphere, of the penetration of a, by 
any number of equal and similar cy- 
linders, i. 434, 

Henderson (T.) on the diflerence of 
meridians of the Observatories of 
C4reenwich and Paris, ii. 319. 

Hen-pheasants, on the change in the 
plumage of, ii, 317. 

Henncll (H.) on the mutual action of 
sulphuric acid and alcohol, and the 
resulting compoimd, ii. 271 ; on the 
mutual action of sulphuric acid and 
alcohol, and the process by which 
ether is formed, ii. 350. 

Henry (Dr, W.) on decomposing mu- 
riatic acid, i. 14; on the quantity 
of gases absorbed by water, i. 103 ; 
apparatus for the analysis of tho 
compound inflammable gases, i.d09 ; 
on coal gas, i. 310; experiments on 
ammonia, i. 345; analysis of Bri- 
tish and foreign salt, i. 356 ; expe- 
riments on the muriatic and oxy- 
muriatic acids, i. 431 ; on the aeri- 
form compounds of charcoal and hy- 
drogen, and experiments on thegasea 
irom oil and coal, ii. 143 ; on the ac- 
tion of finely-divided platinum on 
gaseous mixtures, ii 216. 

Herculaneum, experiments on tim 
papyri found in the nuns of, ii» 

Herland copper-mine, discovery of sil- 
ver in, i. 42. 

Herschel (Dr. W.) on the power of 
penetrating into space by t^escopes, 
1 . 5 ; on the powers of tne prismatic 

I colours to heat and ilhuniuate ob- 
jects, i. 20 ; the different reflrai^- 
hility of radiant heat, i. 20, IW ; me- 
thod of viewing tho sun with tele- 
scopes of largo apertures, i. 20; m 
the refVangiDllity of the invirible 
rays of the sun, i. 22 ; Inveftigatidri 
of the nature of the sun to find tiio 
causes or symptoms of hs vittoble 




426 


emittion of light and heat» 1, 40, 66 ; 
observations on Ceres and Pallas, i. 
80 ; on the solar and terrestrial rays 
that occasion heat, with a view of 
the laws to which light and heat are 
subject, i. 23, 30 ; M, Prevost s rc« 
marks on, i. 94 ; catalogue of 500 
nebiilee, nebulous stars, planetary 
nebulse, and clusters of stars, i. 98 ; 
observations of the transit of mercury 
over the disc of the sun, i. 1 12 ; the 
causes which prevent the proper ac- 
tion of mirrors, i, 11 2 ; on the changes 
in the relative situation of double 
stars, i. 120, 158; experiments to 
determine very small angles, and the 
real from the spurious diameters of 
celestial and terrestrial objects ; with 
an investigation of the nature and 
magnitude of the star ( J uno) disco- 
vered by Mr. Harding, L 166; on 
the direction of the motion of the sun 
and solar system, i. 197 ; on the sin- 
gular figure of the planet Saturn, i. 
203 ; on the (juantity and velocity of 
the solar motion, i, 220; on the fi- 
gure, the climate, and the atmosphere 
of Saturn and its ring, i. 240 ; on 
the cause of the coloured concentric 
lings discovered by Sir Isaac N ewton, 
i. 264, 338, 305 ; observations on the 
planet Vesta, i. 271 ; observations of 
a comet, ?. 272, 297 ; observations 
relating to the construction of the 
heavens, i. 406 ; observations of a 
comet, with remarks on its construc- 
tion, i. 4 1 8 ; observations of a second 
comet, with remarks on its construe- 
tion, i.427 ; observations relating to 
the sidereal part of the heavens, and 
its connexion with the nebulous part, 
i. 494 ; observations of the satellites 
of the Georgian planet, ii. 25. 

Herschel (Sir J. F. W.) on a remark- 
able application of Cote's theorem, i. 
442 ; consideration of various points 
of analysis, i. 506 ; on the develope- 
ment of exponential functions, ii. 33 ; 
experiments tending to investigate 
the local airangement of tlie celestial 
bodies in space, and to determine tlie 
extent ana condition of the Milky 
Way, ii. 78 ; on eirculating func- 
tions, ii, S0 ; on relative distances 
of clusters id stars, and how far the 
power of telescopes may be expected 


to reaoh into apaoei ii. lOQ f on the 
action of omtalliKed bodies on ho- 
mogeneous light, and on the devia- 
tion from Newton’s scale In the tints 
which many of them develope on ex- 
posure to a polarized ray, ii. 122 ; on 
the aberrations of compound lenses 
and object-glasses, ii. 146; on the 
separation of iron fVom other metals, 
ii. 148 ; repetition of M. Arago’s 
experiments on the magnetism of 
various substances during rotatmn, 
ii. 249; observations mam» fbr the 
purpose of determining the diflfbr- 
ence of meridians of the observato- 
ries of Greenwich and Paris, ii. 261 ; 
on the parallax of the fixed stars, ii* 
274, 308 ; observations of the appa- 
rent distances and positions of 380 
double and triple stars, ii. 224. 

Hey (Dr. 11.) propositions contahiing 
some properties of tangents to cir- 
cles; of trapeziums inscribed in 
circles: and on the elliptic repre- 
sentations of circles, upon a plane 
surface, by perspective, i. 502. 

Hirudo vulgfariif on the, ii. 54. 

Hirudo complanaia and //. 
lUf formed into a distinct genus, 
ii. 78. 

Holland (Dr- H.) on the manufacture 
of the sulphate of magnesia at Monte 
della Guardia, ii. 48. 

Home (£.) on the membrane tym^i 
of the ear, i. 1 , 1 1 ; on the head of the 
Ornithorhynchus paradoxus, i. 29 ; 
on the irritabili^ of nerves, i. 33 ; 
on the structure of the orifices situated 
between the nostril and eye, and de- 
scription of a hag connected with 
the eye, of poisonous Snakes, i. 138 ; 
on the structure and growth of the 
grinding teeth of the wild boar, i. 
52 ; on the anatomy of the Orui- 
thorhynchus paradoxus, h 68; on 
the anatomy d the Omithorhym^us 
Hystrix, i. 89 ; on the struftture of 
the tongue, i. Ill; on riie struc- 
ture of the neck of the Cobra da ca- 
oello, 157; account of a small 
lobe of the bumim prpst^ 
not before noticed, 1. 224; on the 
shell of the sea-wonri, !. ^4; on 
the earners stomach, respecting the 
water it contains; wd v seme pe- 
culiarities lit the urine, u 243; oo- 
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oo^nt of two children bom with 
cdfrtaracto in their eyes, u 254 ; on 
fftmcture of the stomach of 
toe whale, i» 250 ; on the atruc- 
ttare of the stomachs of nnimuls, i. 
261 ,* on the structure and uses of 
the spleen, i. 283, 295 ; on Mr, 
Branded observations on calculi, i. 
305 ; on the stmeture of the wom- 
bat, i. 310; on the intervertebral 
substance in fish and quadrupeds, 
i, 329; anatomical account of the 
Squalus maximus, i, 332; on animal 
secretions, i. 342 ; on the bite of the 
rattlesnake, i. 354 ; on the gizzards 
of grazing birds, i. 370; on the 
mode of breeding of the ovo-vivipa- 
rous shark, and on the aeration of 
the fcetal blood in animals, i. 374 ; 
experiments to prove that fluids pass 
directly from the stomach to the cir- 
culation of the hlood, &c,, without 
going through the thoracic duct, i, 
394 ; on the structure of the organ 
of hearing in the Balmna Mysticetus, j 
i. 415 ; on the progressive motion of | 
snakes, i. 424; on the different struc- ; 
turcs and situations of the solvent 
glands in birds, i. 439 j description ' 
of the solvent glands and gizzards 
of the Ardca Argala, the Casuarius 
Emu, and the cassowary, i. 449 ; on 
the coagulating power of the secre- 
tion of the gastric glands, i. 452; on 
the tusks ofthe nurwhalc, i. 458 ; on 
the formation of fat in the intestines 
of animals, i. 462 ; anatomy of the 
Squalus maximus, i. 471 ; on the 
fUnctioni of the brain, i. 507 ; on 
the fossil remains of an animal from 
between Lyme and Char- 
mouth, i. 512. ii. 51, 82; on the 
influence of the nerves upon the 
action of the arteries, i. 513; on 
the organs of respiration of the 1am- 
pey, myxine, the Anhrodita acu- 
lee^ and the leech, li. 23; on tlie 
mode of generation of the lamprey 
and mystme^ iL 24 ; on the feet of 
thoee animals whose progressive mo- 
^on can be carried on against gra- 
Ii, 38 ; exmerimenti to prove 
that the benefldid efleets of many 
medi^es;iure im^eed etr- 

tndattng blood, more particularly 
^hid of the Colchicum autumnale, 


tmon the gout, ii. 41, 42^ 71 ; on 
the formation of &t In the inteidne 
of the tadpole, and on the use of the 
yolk in the formation of the embryo 
in the egg, ii. 49 ; on the circulation 
of the blood in the class Vermes of 
Linnteus, ii. 53 ; account of some 
fossil remains of the rhinoceros found 
in a cavern of the solid limestone 
rock, ii. 05, 142 ; on the passage of 
the ovum from the ovarium to the 
uterus in women, ii. 70; distinguish* 
ing characters between the ova of 
the Sepia and those of the Vermes 
testacca, ii. 75 ; on the glands of 
the Java swallow that seciete the 
mucus of which their nests are com- 
posed, ii. 77 ; on the gastric glands 
of the human stomach, and the con- 
traction which takes place in that 
viscuH, ii. 79 ; on the changes the 
blood undergoes in the act of coagu- 
lation, ii. 90, 91 ; description of the 
teeth of the Delphiuus Gangeticus, 
ii. 90, 91 ; on the conversion of pns 
into new flesh, ii. 103; on coipora 
lutea, ii. 100 ; account of the fossU 
skeleton of the proteo-saurus, ii. 113, 
128; on the ova of tho tribes of 
opossum andrornithorhynchus, ii. 
114 ; on the component parts of tho 
blood, ii. 118; ou the milk tusks 
and ear of the dugong, li. 126; on 
the human urethra, il. 130; new 
mode of performing the high ope- 
ration for the stone, ii, 131 ; ana- 
tonny of tho dugong, ii. 134 ; mi- 
croscopical observations,— * on the 
brain and nerves, on the discovery 
of valves in the branches of the vas 
breve, and on the structure of the 
spleen, ii. 137; on tho black rete 
mucosum of the negro being a de- 
fence against the scorching ^ect of 
the sun's rays, ii. 135; account of 
the skeletons of the dugong, two- 
homed rhinoceros, and tapir of Su- 
matra, ii. 147 ; on a new species of 
rbinooeros found in Aflico, it. 157 ; 
on the anatomical structure of the 
eye, ii. 159; on the manatee of 
Indies, and the dugong of the 
East Indian seas, il. 152; on the 
diflerenee of the teeth, and the 
of the skull in cUflSu^ apeeiei of 
seals, ii. 168; on the chmigea^he 
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egg UQidwgbee during inoldMilion in 
oommon IS»wl^ n* lt2; onihe 
plaoentfty ii. 176; new clft$iificfttion 
of Attimalt, founded upon the etruc^ 
ture of the placenta, si. 176; on the 
difi^nca of structure between the 
Human membrane tpspmii and that 
of the elephant, li. 181 ; on the 
double organs of generation of the 
lamprey, conger eel, common eel, 
barnacle, and earth-worm, ii. 188; 
on the internal structure of the hu- 
man brain, ii. 208 ; some curious 
facts respecting the walrus and seal, 
ii. 213 ; account of the ormis of 

e eneration of the Mexican Proteus, 

. 221 ; on the existence of nerves 
in the placenta, ii. 226; on the 
changes the ovum of the frog under- 
goes during the formation of the 
tadpole, ii. 227 ; on tlic iuOuence of 
nerves and ganglions in producing 
animal boat, ii. 288, 259 ; on the 
materials of the brain and of the ova 
of animals, ii. 247 ; on tlie structure 
of a muscular fibre iVom which is 
derived its elongation and contrac- 
tion, ii. 259 ; on the coagulation by 
Heat of the fiuid blood in an ancu- 
rtemai tumour, ii. 268 ; on the pro- 
docdon and formation of pearls, ii. 
278 ; on the mode of propagation of 
the oyster nri fresh-water mus- 
cle, ii. 301 ; on the structure of the 
cells of the human lungs, and the 
office they perfbrm in respiration, 
ii. 303 ; on the effects produced upon 
the air oelte of the limp when the 
pulmonary circulation is too much 
increased, ii. 321 ; on the stomach 
of the aariifa, ii. 389. 

Homer (H. G.), new method of solv- 
ing numerical equations, IL 117. 
Horsimrgh (J .), observations on a diur- 
nal variation of the barometer be- : 
tween the tropics, i. 185 ; remarks 
m icebergs met with in the southern 
hamti^here, ii. 392. 

Howard (J^) mi a new fulminating 
marm^, i. 18 ; on stony and metaH 
line substances, said to have fallen 
onthe earth, L 75 ; on variouf kinds 
of natira inm, 79^ 

HoWord (Xi.) on ^ extraordinary de- 
ImreMieten 


Hulme (Dr. N.) m #h(cH is 
spontaneously emitted, i t l, 66^ 

Human skeleton, fossil, firom Guada- 
ioupe, i. 487. 

Humphreys (Col. D.) on a new variety 
in the breeds of sheep, i. 461. 

Hutton (Dr. C.) on the mean density 
of the eartli, ii. 148. 

Hydrar^lite, a new mineral, i. 188. 

Hydraulic investigations for ascertain- 
ing the motion of the blood, i. 298, 
314. 

Hydrocarbon, ii. 272. 

Hydrogen, nature of, i. 351, 358. 

Hydrogen and charcoal, on the aeri- 
form compounds of, ii. 143. 

Hydrogen gas, vibrations of a pendu- 
lum in, a. 368. 

Hygrometer, improved, ii. 258. 

Hyperbola, on the rectification of the, 
i. 393. 


Hyperoxymuriates, on the action of 

a/vi/ta /kii ti OO 
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Ibis, account of two mummies of the, 

i. 201. 

Ice found m the bottoms of 

ii. 46 ; on toe elasticity of, 

Icebergs of the southern hemisphere, 

remarks on, ii. 392. 

Iceland crystal, oblique re&aotion of, 
i. 92. 

Igneous and aqueous formations, on 
the analogy between, i. 153. 
Iguanddon, a newly discovered fbesil 
reptile, H. 234. 

Illuminating powers of olefiant 
and oil gases, 11.120. 

Illumination of light- bouses, on, ii. 
411. 

Imaginaiy quantities, on, i. 69, 216. 
Imperial standard yard, U. 257, 409. 
Incubation, on the change the eggun** 
dergoes during, U. 172, 175. 
Infinite series:, new methods of fMhig 
the sums of a variety of, il. i 16. 
Insects, on the hrain of, ii. 208; lex 
not given to the em of at any 
early period of tH& n 647« 

Intestmal cancieUoiis; % I66« 
Intastteaa, smaUfofbhP^ H dCId; 
lodMs^ n. 20, 



Jode, m wm iulwUiicc wliich becomes 
A violetKiolouredgasby beat, i. 483. 
Iodic acid, ii. 20. 

Iodine : — experiments on, i. 207 ; on 
its occurrence in the mineral springs 
of South Britain, ii. 402. 

Iodine and oxygen, experiments on a 
solid compound of, ii. 10. 

Iron: — orseniatc of, from Cornwall, 

i. 43 ; analysis oi'^ i. 45 ; native, i. 
75, 109. ii. 43, 45 ; new species of 
oxide of, i. 126; sulphurets of, i. 
155 ; magnetic attraction of oxides of, 

L 204 ; experiments on the strength 
of, ii. 87 ; on the separation of from 
other metals, ii. 148 ; on the ano- 
malous magnetic action of hot iron 
between the white and blood-red 
heat, ii. 164 j developement of mag- 
notical properties in, by percussion, 

ii. 168, 210; on the magnetism of, 
during rotation, ii. 241, 243, 249, 
261. 

Ironstone, carbonate of lime, and bitter 
spar, on the primitive crystals of, 
i. 422. 

Ivory (I.) on the attractions of homo- 
geneous ellipsoids, L 341 ; ou La- 
jdaoe's method for computing the 
attractions of spheroids, i. 413; on 
the attractions of spheroids, i. 415 ; 
now method of deducing a first ap- 
proximation to the orbit of a comet 
from three geocentric observations, 
i. 489 ; on the expansion in a series of 
the attraction of a raheroid, ii. 162; 
on the astronomical refractions, ii. 
200 j on the fi^e requisite to main- ' 
tain the equilibrium of a homogene- 
ous fluid mass that revolves upon an 
aada, il 206. 

J. 

Jacob (Dr. A.), account ofa membrane i 
in the eye now first described, ii. 116. I 
Jfunes's lewder, method of preparing, 
.i. 67* j 

Jrn^a twallow, on the glands that se- 
orete the mucus of which their nests : 
, . are immposed, ii. 77. 
lesmer (Dr. £.) on the migrarion of 
! ih ~ 

(Dr. J. ]^,) on the Hinido 

** g^n*- i 


Johnson (Dr.) on the Hirudo oonipla- 
nata and H. stagnalis, now fbmed 
into a distinct genus, ii. 78. 

Jones (T.), description of an improved 
hygrometer, ii. 258. 

Juno, nature and magnitude of, i. 170. 

Jupiter, eclipses of the satellites of, i. 
312. 

K. 

Kater (Capt. H.) on the light of tlie 
Cassegrainian telescope compared 
with that of the Gregorian, i. 468, 
493 ; method of dividing astronomi- 
cal circles and other instruments, 

i. 504; experiments for determining 
the length of the pendulum vibrating 
seconds in the latitude of London, ii. 
83 ; on the length of the French mfe- 
tre estimated in parts of the English 
standard, ii. 85 ; experiments for de- 
tennining the variation in the length 
of the pendulum vibrating seconds, 

ii. 117; comparison of various British 
standards oxlinear measure, ii. 139; 
romeasureinent of the cube, cylinder, 
and sphere used by the late Sir G. S. 
Evelyn, ii. 150; on the best kind of 
steel and form for a compass needle, 
ii. 141 ; notice respecting a volcanic 
appearance in the moon, ii. 142; 
description of a floating collimator, 
ii. 232 ; account of the construction 
and a^ustment of the now standards 
of weights and measures, ii. 264 ; 
description of a vertical floating col- 
limator, ii. 340; on the error in 
standards of linear measure, ii. 409. 

Kidd (Dr. J.) on the natural produc- 
tion of saltpetre on the walls of build- 
ings, i. 509; on naphthaline, ii. 146; 
anatomy of the mole^cricket, iL 2^6. 

Kirkdale, fossil teeth and bones found 
in a cave at, ii, 166. 

Knight (Xhos.l on the penetration of a 
hemisphere by any number of equal 
and similar cylinders, i. 434; new 
demcuistration of the binomial thow- 
rem, ii. 52, 70 ; of the attraction of 
such solids as are terminated tgr 
planes, and of solids of great^t at- 
traction, I 433 ; on the expanirion 
of ibfictions of nudtixiomials, i 
on the construotion of Wartthnflo 
ti^Si ii. 69 ; t|ro gwm pTb^osi- 
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fl TO. ' 

Koight (T. A.) on the ascent of the 
Sim in trees» i. 53 ; on t)ie descent 
or the sap in trees, i, 118, 201 ; 
Upon the different qualities of the 
albumum of springs and wintei^felled 
oak trees, ii. 127; on the motion of 
the sap in trees, i. H7 ; on the state 
in which the true sap of trees is de- 
posited during winter, i. 172; on 
the reproduction of buds, i. 200 ; on 
the direction of the radicle and ger- 
men during the vegetation of seeds, 

i. 218 ; on the inverted action of the 
alburnous vessels of trees, i. 230 ; 
on the formation of the bark of trees, 
I. 258 ; on £he economy of bees, i. 
268, ii. 340; on the inconverti- 
hilify of bark into albumum, i. 290 ; 
on the albumum of trees, i. 311 ; 
on the origin and formation of roots, 
!. 328 ; on the influence of male 
and female parents on their offspring, 
L 343; on the parts of trees pri- 
marily impaired by age, i. 368 ; on 
the causes which inOucncethe direc- 
tion of the ^owth of roots, L 398 ; 
xm the motions of the tendrils of 

lants, i. 434 ; on ice found in the 
ottoiDs of rivers, ii. 46 ; on the 
action of detached leaves of plants, 

ii. 47; on thv expansion and con- 
traction of timhef in different direc- 
tions relative to the position of the 
medulla, ii. 73 ; on the office of the 
heart wood of trees, ii. 87. 

Knox (Ht Hon. G.) on the Nc'irry 
jntchstone, and on the formation of 
pumice, ii. 172; on bitumen in 
stones, ii. 202. 

Knox (J.) on some phenomena of 
colours, ii. 16. 

Kbnig (C.) on a fossil human skeleton 
ffom Guodaloupe, i. 487. 

L, 

Lac, experiments and observations on, 
L 148. 

Lacerta OMko of Java, on the feet of 
the, iL 38, 52. 

Lamb, monstrous, i. 41* 

Lambton (Lt.Col*W.), results deduced 
from ffie measarement of on arc on 
the meridian, il. 102 ; correctioiis 


applied to ihS great meridibntd am, 
to ifedace It to thb parHatUent^ 
standard* ii< 182. 

Lamprey and myxtne, on the organs of 
respiration in, ii. 23 ; on the mode 
of generation of, ii, 24, 188, 

Lane (T.) on the magnetic attraction 
of oxides of iron, i. 204. 

Lantern Dr. Clanny\ for coal 
mines, i. 467 ; Sir H. Davy’s, for 
coal mines, ii. 31 ; safety-lamp, ii. 
32, 35, 61. 

Laplace, Mr, Ivory on his method for, 
computing the attractions of sphe- 
roids, i. 413. 

Lax (Rev. W.), method of examining 
the divisions of astronomical instru- 
ments, i. 335, 

Leach (Dr. W. E.) on the genut Gcy- 
tho^, with a description of a new 
sjHJcies, ii. 75. 

Lead, native, arseniate of, i. 331 . 

Leaves, detached, of plants, on the a<y 
tion of, ii. 47. 

Lee (S.) on the dispersive power of 
the atmosphere, and its effboCs on 
astronomical observations, ii. StB, 

Lee (Dr.l on the functions of the in- 
teslinal canal and liver of the humau 
foetus, ii. 361. 

Leech, on tlm respiration of the, ii. 24. 

Lens ; — fluid, of 7*8 inches apertnro 
employed in a telescope, it. 856 ; 
compound, on the aberrations of^ 
Ii. 146. 

Levellings carried across the Isthmus 
of Panani&, account of, ii. 385. 

Lihavius, a new property of the liquor 
of, I, 426. 

I4fe contingencies, an analysis and no- 
tation applicable to the estimation of 
the value of, ii. 132 ; on a new mode 
of determining the value of, ii. 252 ; 
formula for expressing the decre- 
ment of human life, ii. 275, 

Light : — spontaneously emitted, on, 1. 
11, 60 ; on the dispersion of, i. 81 ; 
on some premerties of, i. 458 ; new 
propertios or exhibited in the opti- 
cal phenomena of moihofkd>fO$aA, 
i. 502 ; on die properties 
upon light by the action of 

. i. 506; on the action of erystsSiaea 
surfaces upon, ii. 111; mbxiimiui 
of the abberradon d( it. t 
periments on solar 8nd ienNNnrioli 



. ii, 120; artijfldal, rn^w photometer 
to determine tlie rektive intensiticB 
ii. 2)31; of the sun, tnethod of 
computing with that of fix^ 
stars, ii. ; on the reflexion and 
decomposition of, at the separating 
surfaces of media of the same and 
of difkrent refmctive |>aweTB, K. 366 ; 
on the law of its partial polarization 
by reflexion, ii. *387 ; on the struc- 
ture prodoeiug its double refractkn, 
ii. 389 ; on flie laws of its polariza- 
tion by reflraction, ii- 394 ; on the 
action of the second surfaces of trans- 
parent plates upon, ii. 395 ; on the 
phenomena and laws of its elliptic 
polarization/ii. 407; on the depola- 
rization of by various bodies, i. 506. 
ii. 4 ; on the polarization of, L 453, 
490, 403, 504. ii. 4, 7, 14, 33, 39, 
50, 92, 104, lU, 122, 366, 387, 394, 
395, 407. 

Light and colours, theory of, i. 63. 

Light and heat on the laws to which 
they are subject, 1. 33, 30 ; from the 
sun, on the causes or wmptoms of 
the variable emission of, i. 49, 55. 

Li^t and sound, experiments respect- 
ing, i. 8. 

Light^bouses : — intense light for, ii. 
377 ; on the illumination of^ ii. 41 L 

Lime :-^muriate of, artiflcial cold pro- 
dnced by, i. 40; carbonate of, new 
species of, i. 135. 

Linear measure comparison of va- 
rious British standards of, ii. 139, 
150 ; on theerror in standiurds of, ii. 
409. 


U^ttids t -^dondensttilon of several 
I into, U. 193 ; on tile " 


L|^rii,fem^ted :-^eatata in which 
spirit exists hi, i 408; the state in 
wifleh alcohol exists in, I 450; of 
Libariiis^atiewpim L 426. 

J in 


liidfl db- 



rithmic tables, ii. 09 ; attempt to 
rectify the inaccuracy of some loga- 
rithmic formula, ii. 365. 

Longitude on the errors in, arising 
from the action of the iron in ships, 
ii. 130; trigonometrical operations 
for determining the difference of be- 
tween the Observatories of Green- 
wich and Paris, Ii. 335. 

Lubbock (J. W.) on the pendulum, ir. 
401 ; researches in physical astro- 
nomy, ii. 409. 

Luminous animals, on, i. 379. 

Lungs:— on the black spots of the, i. 
564 ; on the effects or galvanism in 
restoring the due action of, u. 55 ; 
on the elasticUy of the, ii. 121 s on 
the structure of the cells of, and the 
oflioe they perform in respiration, 
ii, 303 ; ou the eflects of dividing the 
nerves of, and influence of vritaic 
electricity on the, ii. 320 ; on the 
efieets produced upon Uie air cells of, 
when the pulmonaiy circulation is 
too much increased, ii. 321. 

Lyndon, register of the barometer, 
tbermometer, and rain, at, for 1798, 
i. 5. 

St Lyras, on the parallax of, it. 93, 184, 

222 . 

M. 

Macartney (J.) on luminous animals, 

i. 379 ; on the small intestines of 
birds, i. 404. 

Machinety, on a methcri of expressing 
by signs the action of, ii. 273. 

Madeira and Falmouth, obaervationa 
made with ebronomekrs for ascer- 
taining rite lonmtude of, ii. 219. 

Madras, ^l^ographical rittiatiou of, ii. 

M^esia, edSTecta of in preventixm an 
increas^ formation or uric aw> i. 
^3,469; on (henumtdhctumdfsid^ 
phate of at Monte daUa Ouardia, ii. 
48. 

Magnefi its aeflon upon mercury, ii. 
1 I 9 , 308r upon metalUc tUaiuum, 

ii. 199; 

Magneric needle :---obseryari<nit made 
at ^eKoyal HocietyjOttfhe variaflon 
and dip of, i 344 ; op the riMkfloit 
of, i. 187. il 108, 199 , MO, 130,1*1, 
Itr* 318, ?^» 9**r998, 3l8,3afl, 
3*4/347, 391; d^ df the in 
' ' 3 F ' ' ' ' ■ 
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London in 1821, ii. 155, in 1828, 
ii. 857 ; onnual doorcase of the dip 
in London diminishing, ii. 358. 

Magnetism i^magnotical pyrites, ana- 
lysis of, i. 155; n)agnetlc attraction 
of oxides of iron, i. 204; magnetic 
phenomena produced by electricity, 
ii, 136, 154; magnetic action, ano- 
malous, of hot iron between the 
white and blood-red heat, ii. 164; 
on Uie developement of maenetical 
properties in steel and iron l>y per- 
cussion, ii. 168, 210; magnetic in- 
tensity, on the diumai changes of in 
the dipping and horixontol needles, 
ii. 107, 203, 844; apparent magne- 
tism of metallic titanutm, ii. 109; 
magnetic forces, on the effects of 
temperature on tile intensity of, ii. 
225 ; magnetism of iron and other 
substances during rotation, ii. 241, 
243, 240, 251 ; magnetizing power 
of the more refrangible solar rays, 
ii 263; magnetic inOuence in the 
solar rays, on, ii. 270, 351 ; magne- 
tic needle, observations for deter- 
mining the dip of, ii. 203 ; magnetic 
and electrical rotations, ii. 287, 295, 
305; magnetic bodies, on tho mutual 
action of the particles of, ii, 305. 

Malformation in the heart of an in- 
fant, i. 105. 

Malic acid, observations on, li. 22. 

Manatee, on the peculiarities that dis- 
tinguidi it fVom the dugong, ii. 152. 

Manning (Thos.), method of computing 
logarithms, i, 230. 

Man tell (O.) on the i^aitodon, a 
newly discovered fossu reptile, ii. 
234. 

Maroet (Dr. A.), analysis of the waters 
of the Dead Sea and tlie river Jor- 
don, i, 275 ; on the nonexistence of 
sugar in the blood of persons labour- 
ing under diabetes xnelUtus, i. 301 ; 
on the alcohol of sulphur, or sulphu- 
ret of carbon, i. 465 ; on the pro- 
duction of cold by the evaporation of 
the suipburet of carbon, i. 473; on 
the specific gravity and temperature 
cf sea-waters, and account of their 
saline contents, ii. Ill, 178. 

Martin (E.), description of the mineral 
basin. South Wdes, i. 240. 

Maakel^o (Dr.) on a new property 
of the tangents of three arches tri- 


secting the circumference of a circle, 
1. 293. 

Maskelyne (Dr.), formulm for finding 
the longitude and latitude of a celes- 
tial object fifom its right ascension and 
declination ; and for finding its right 
ascension and declination from its 
longitude and latitude, — demonstra- 
tions of, ii. 38. 

Masulipatam, longitude of, ii. 177. 

Matter, expectorated, on, i. 330. 

Meadow safiron, the eau medicinale of 
IlusBon, a vinous infusion of the, ii. 
41. 

Measure, linear, compariaon of various 
British standards of, ii. 130, 150; on 
the error in standa^s of, il. 400. 

Measures and weights, account of the 
construction of the new standards 
ot^ ii. 254. 

Mechanics, suggestion of o new term 
in, ii. 200. 

Mediterranean, on the water of the, ii. 
355. 

Medulla spinalis, on a canal In that of 
quadrupeds, i. 325. 

Megalosaurus, fiissil, in the sandstono 
of Tilgate forest, il. 234, 

Membrane, on the com^ionont parts of, 
ii, 25. 

Mendoza (J. do) on an improved re- 
flecting ciwcle, i. 56. 

Merourm vapours, account of their 
effect on the crew of H. M. ship 
Triumph) ii, 200. 

Mercury, transit of, over the disc of 
tho sim, i. 112. 

Mercury', fulminating, new, i. 18 ; 
freezing of, 474 ; action of a mag^ 
net upon, iL 180, 208. 

platina, action of upon 

each other, h 175; palladiant a com- 
bination of, L 123, 175. 

Mcridiona] arc, great, corrections ap- 
plied to reduce it to the parliamen- 
tary standard, ii. 182i 

Mesotwe, i. 306. 

Metal uc Substances, on the i>owem of 
as conductors of electricity, ii. 208. 

... titanium, on* ii. 180, 199. 

Metalline substances said to baVe fidl- 
et) on the earth, on, i. 75, 100. 

Metftli:-^ew,discQvmdiifp^^ i. 
161, 162 ; on tho preservatloh bf by 
elaetitM^hcmlcol meana, li. 207, 213, 
242 ; modulus of toreiou of, ^1. 3!II2. 
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MeteaHc stoneH, i. 75, lOJ). 

Metro, French, on the Icnj^th of, esti- 
mated in parts of t!»C‘ Kngliah stand- 
ard, ii. 85. 

Mexican Proteus, account of the or- 
igans of generation of, ii, 221. 

Micrometer ;—i-Kiugle lens, description 
of a, i, 450 ; made of rock crystal, 
account of, ii. 141 ; on the method 
of catting rock crystal for, ii. 124. 

Microscope, periscopic, i. 438. 

on some properties in 

achromatic object-glasses applicable 
to the improvement of the, li. 399. 

Microscopic doublet, Dr. Wollaston's, 
ii. 353. 

Migration of birds, observations on, ii. 
204. 

Milk tusks of the dugong, on the, ii. 

120 . 

Milky Way, observations on the, i. 
496. ii.77. 

Miller (Lt.-Col.), description of a per- 
cussion shell to be fired horizontally 
from a commcui gun, ii. 296. 

Mineral basin (Soutli Wales), descrip- 
tion of, i. 240. 

- — substances, on the modes of 

attraction which influence the for- 
mation of, i. 135, 

Minerals, bitumen in, ii. 202. 

Mines in Com wall, on the electro- 
magnetic properties of metalliferous 
veins in, ji. 412. 

Minium, native, discovery of, i. 232. 

Mists, on the formation of, ii. 110. 

Modidus of torsion, ii. 362. 

Moel Elio, the height of, ii. 132. 

Mole-cricket, anatomy of, 

Mcdl {Dr. G.), experiments on the ve- 
locity of sound, made in Holland, ii. 
221 ; on Copt. Parry's and Lieut. 
Foster’s experiments on the velocity 
of sound, ii. 332. 

Monte della Ouardia, on the manufac- 
ture of sulphate of magnesia at^ ii. 48. 

Mocm, volcanic appearance in the, ii. 
148 i a luminous spot obsorved on 
the dark part of her limb, ii, 167. 

Morgan (1^.), method of determining 
the vedues of contingent reversions 
depending upon three lives, i. 4, 

Momay (A, F.^ account of the disco- 
very of a mass of native iron in Bra- 
irfl, iL 43 ; Dr. Wollaston's experi- 
ments on, il. 45. 


Morton (Rml of) on # erngulnr fact in 
natural history, ii. 137, 

Mothcr of-peavl, optical properties pe- 
culiar to, 1. 502. 

Mount Vestivius, on a saline substance 
from, i. 474; on the eruptions of, ii. 
339. 

Mountains in the North of England, on 
the heights of, ii. 97. 

Mudgo (Lt.-Col.), account of the trigo- 
nometrical survey, made in 1797, 
1798, and 1799, i. 33; account of 
the measurement of an arc of the 
meridian, from Dunnose, in the Isle 
of Wight, to Clifton, in Yorkshire, i. 
1 29 ; on the measurement of three 
degrees of the meridian conducted in 
England by, i. 435. 

Multinomials, on the expansion of 
ftinctions of, i. 390, 

Mummies, Egyptian, on, ii. 240; of 
the Egyptian Ibis, i. 201 . 

Murdoch (W.) on the application of 
gas from coal to economical pur- 
poses, i. 294. 

Muriate of lime, artificial cold pro- 
duced by, i. 40. 

of soda, analysis of, i. 356. 

Muriatic acid and oxymuriatic acid, on 
their relation to each other, i. 377 ; 
experiments on, i. 431. 

^ on decomposing, i. 14 ; 

oxygenized and hyjwroxygenized, i. 
71 ; experiment# oft, i. .322. 

Muscle (fresh- water), and oyster, mode 
of propagation of, ii. 301.^ 

Muscles of slow-moving animals, on 
the, i. 7, 132. 

of fishes, on the, i. 210. 

of theeye, ontheusosofjii. 190, 

Muscular motion, on, i. 163 ; on the 
duration of muscular action, i. 348. 

Mushet (D.), experiments on w^ootz, i. 
183. 

Musical intervals, temperament of, i.l 0. 

Myxine and lamprey, on the respira- 
tion of, ii. 23 ; on the mode ot ge- 
neration 0 ^ ii. 24. 

N. 

Naphthaline, on, ii. 146. 

Narwhalo, on the tusks of the, i. 458. 

Natrolite, i. 390. 

Natural history, a singular fact in, ii. 
137. 


2 F 2 



436 


NebwljB : — Hertchers catalogue of, i. : 
OK ; Dunlop'B catalo^o of, ii. 331. 

Needle, compass, on me best kind of 
steel end form for, ii, 141. 

, horizontal and dipping, on 

the diumol changes U. 107, 293, 
844. 

, magnetic: — on therariation of, 

i. 187. ii. 108, 109, 110, 130, 141, 
197, 218, 225, 244, 298, 318, 821, 
347, 391 ; on the dip of, i. 244 ; on 
the dip of in London, in 1821, ii. 
154, in August 1828, ii. 357. 

Negro, on the black rete mucosum of 
the, ii. 135. 

Nerves on the irritability of, i. 33 ; 
in thekns, probability of, i. 38 ; mi- 
croscopioal observations on, ii. 137; 
structure and functions of, ii. 153, 
171 ; influence of the eightli pair on 
the stomach, i. 480 ; on their mflu> 
enco upon the action of the arte- 
ries, 1 * 513 ; of respiration, on the, 

ii. 153, 171 ; influence of the voltaic 
battery in Aviating the effects of 
the division of the eighth pair of, ii. 
156 ; of the orbit, on the, ii. 195; 
optic, on semi-decussation of, it. 21 1 ; 
on their existence in the placenta, 
ii. 226; of the lungs, on the eflects of 
dividing, ii. 320 ; and ganglimis, on 
their influence ii^ producing animal 
beat, ii. 238; animal heat influ- 
enced by the^ ik 259 ; of the flice, 
ii. 366, 380. 

Nervous oflbotions cured by pressure 
of the oatotids, i. 390. 

circle, which connects the vo- 
luntary muscles with the brain, ii. 
266. 

- system, inquiry how far the 

power of die heart is influenced by, 
L 8, 29 : on theiVmatioiiB of, ih373. 

Nests of me Java swallow, some ac- 
count oil ii. 77. 

Newry plt^-stone, on the, ii. 172. 

Nitre, on the production of, I. 509. 

Nitroj^, expmmenta on, i. 351. 

Numbers, new Instrument for perform- 
ing the invdutioii and evolution of, 
ii.2. 

O. 

Oak trees, m flhe diferent qualities of 
the allmniiim of stadnS^ and winter- 
felled, i!. 127. 


Object-glass, triple, on the concentric 
adjustment oil ii. 157. 

Object-glasses and compound lenses, 
on the aberrations of, li. 146. 

^ acliromatic, method ibr 

determining die dispersive ratio of 
glass, and computing the radii of 
curvature for, ii.316; on their pro- 
perties as applicable to the improve- 
ment of the microscope, ii. 399. 

Obliquity of the ecliptic, observations 
for determining the, ii. 1 14. 

Ocean, on the temperature of the, il. 
73. 

Oeptho’i^ Cranchiit a new species, taken 
in a small Argonauta, li. 75. 

Ocythoe of lia^esque, observations 
on, ii. 75, 108. 

Oil gas, ii, 119, 143. 

Oil of wine, ii. 273. 

Olbers (Dr.h nature of the new planet 
(Vosta) aiscovered by, i. 271. 

Ophiognathus, description of the, ii. 
302. 

Opossum and omithorhynchus, on the 
ova of the tribes of, ti. 1 14. 

Optic nerves, on semi-decussation of, 
ii.2ll. 

Optics: — physical, experiments and 
calculations relative to, i. 131 ; op- 
tical effecU of heated glass, ii. 33 ; 
cmtical properties of tabasneer, ii. 
115; on the manufacture of glass 
for optical ])un>oses, ii. 383 ; <q)ti- 
oal deception m the appearance of 
the spokes of a wheel seen through 
vertical apertures, explonatsoti of, 
ii. 230. 

Oroston, on some flissil bones found in 
caveAs at, H. 186. 

Organic remains found near Brentford, 
account of, 1. 459. 

Omithorhynchus and missuiUi un Ae 
ova of the tribes of, n. 114. 

Ontkhofhj^hvt on dte 

tomy ofy i. 89. 

Omi^kiMrhmchuM forudosm^ m die 
head I 2Q; anatomy of the, i 
68; on the fossfl 

md resembling die, i512^ ii 51, 82. 

Oder^E.) on iimd bonn 

marine animals, d. 

Osmium, a new met^ i ii. 353. 

Ostrich of AlWca, 1.450^ 

Ova^-^ the $eii^, and^^ ^ Varmai 
teatacea, disuuf^liing 
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between, ii. 75 ; of the tribes of 
oposBum and ornithorhynchus, ii. 
114. 

Ovarium, a case of the human foetus 
found in the, ii. 123 ; case of a full- 
grown woman in whom the ovm‘ia 
were deficient, i. 194; onthepass^e 
of the ovmn from the ovarium to the 
uterus, ii, 70. 

Oxalic acid, i. 285. 

Oxide of iron, new species of, i. 120; 
magnetic attraction of, i. 201. 

Oxygen and iodine, experiments on a 
solid compound of, ii. 19. I 

Oxygen ana oxymuriatic gas, on the | 
combinations of, i. 885, 398. I 

Oxygen gas and atmospheric air, 
changes produced in, by respiration, 
i. 305. 1 

Oxytodic acid, ii. 20. ' 

Oxyiodine, a new compound of iodine 
and oxygen, ii. 19. 

Oxymurianc acid, nature and combi- 
nations of, i. 377, 385, 393. 

Oxymuriatic and muriatic acids, expe- 
riments on, i. 431. ! 

Oyster, and fresh- water muscle, on the j 
mode of propagation of, ii. 301. i 

P, 

PociBc Ocean, determination of its re- 
lative height above the Atlantic at 
PanamA, ii. 385. 

Painting, on the otdours used by the 
ancients ;for, ii. 11. 

Palladium ;--on the nature of, I. 121, 
175; on the discoveiy of, i. 207; 
from Braril, i. 330; malleable, ii. 
353. 

Falks and Ceres, Dr* HersebePs ob- 
servations on, i. 80. 

survey of the Isthmtis of, ii. 

388. 

Papyri found in the ruins of Hercula- 
neum, experiments on, ii. H5. 

Parallax and aberratioti, investigation 
of the effects of on tire places of 
certain diced skrs, ii. 151. 

Pandlax of a Aquilm, ou the, if, IQl, 

« tyrrn, ii, 93, 184> 222. 

of the anhuid orbit, i- 8T3. 
tked stars, ii. 65, 66, 

79, 93, 102,^^ 

Park and Oteenwich ObscrvatCMOs, 


determining the difference of inori- 
dmns of, ii. 201, 319,335. 

Parry (Cupt. VV. E.), mognctical ob- 
servations at Port Bowen, ii. 293; 
observations for determining tlie dip 
of the magnetic needle at Woolwich, 
ii. 293; observations to determine 
the amount of atmospherical refrac- 
tion at Port Bowen, li. 296. 

Par^ (Dr. C. H.) on a case of nervous 
anb^ion cured by pressure of the ca- 
rotids, i. 390. 

Pearls, on the production and formation 
of, ii. 278. 

Pears (C.), history of a woman in whom 
the ovaria were deficient, i. 1 94. 

Pearson ( Dr. G, ) on eiqjectorated 
matter, i. 339 ; experiments on pus, 
383 ; on the colouring matter oi the 
black bronchial glands, and of the 
black spots of the lungs, i. 464. 

Pearson ( j .), account of the two m\mi- 
mics of the Egyptian Ibis, i. 201. 

Pendulum, invariable ; — experiments 
made witli it in London, atUio Gala- 
pagos Islands, at Sans Bias, and at 
liio de Janeiro, ii. 193; at New 
South Wales, ii. 196 ; at Greenwich, 
at Port Bowen, and on the eastern 
side of Prince liegent^s Inlet, ii. 290; 
on the difference in the number of 
vibrations at London and Greenwich, 
ii. 360; on the reduction to a vacuum 
of the vibrations of, ii. 368 ; obser- 
vations with for determining the com- 
nrcBsion of the earth, li. 396 ; on the 
difference in the number of vitoations 
at Greenwich and Altona, ii. 403. 

— ', seconds ‘.-—experiments for 

determining the length of in the la- 
titude of London, ii. 8^1, 255 ; on the 
variation in the length of at the prin- 
cipal stations of the Trigonometrical 
Survey of Great Britain, ii. 117 ; on 
the acceleration of in dilkrent lati- 
tudes, ii. 144 ; observations for as- 
certaining the length of at Madras, 
ii. 165 ; comparison of the length of 
at Unst and at Leith Fort, ii. 255 ; 
on the diiibrence in the length of in 
London and Paris, ii. 329. 

— — , Kater's convertible, on the 

reduction to a vacuum of, ii. 381 ; 
investigations relative to the, it, 491 , 

- ' r , rolling, remarks on Euler's 

formula for the, ii. 108. : 



ft new cudiometeti 
1.270; OB re*))irfttion, i. 346 ; ftc- 
countofan ftpparatua for jwsrformmg 
olecBro-magneticcxperimentfiy ii, 1 92; 
on the reepiiration of birds, ii 375, 
Perehionde w carbon, ii 138. 
Porousaion on the developement of 
tnAgneticsl properties In steel ^nd 
iton by, li. 168, 210; on the force 
of, i 213. 

Perewaaion shell, Ineut-Col. Miller’s, 
desenption of, ii. 296. 

Perisuopio camera obsoora and micro- 
scope, i. 438. 

PBtkins (J.) on the compressibility of 
water, ii. 134, 280. 

Perspective, propositions on the elliptic 
representatiotis of circles, npon a 

S ^ane surface, by, i. 502. 

ip (A. P. W.) on the principle on 
which the action of the Ueartdeponds, 
and the relation which stibsists be- 
tween that organ and the norvons 
system, ii. 8, 29; on the oifects of 
galvanism 2 b restoring the due action 
of the lungs, ii. 55 ; influence of the 
voltaic batt^ in obvtatingthe effects 
of the division of the eighth pair of 
nerves, ii. 166 ; on the eftects of di- 
viding the nerves of the lungs, and 
snbjacting the latter to the influence 
of voltaic eleotrit^ly, ii. 320 ; on the 
functions of dyostiott, ii. 884; on 
the iunctiems oftho nervous system, 
ii. 878. 

PhDltps (E.) on a new Oompound of 
chlorine and carbon, It. 133. 
Phosphorus i-^n ihe nature of, 1 321 ; 
eatj^riments on, i. 318,878 ; on the 
combinations of, ii. 93. 

Plmsphorus and sulphur, on soma oom- 
binatkms of, i. 44a 
Fhosphuret of chromium, ii. 314. 
Wiotometer, new, ii. 231. 

I^sical astronomy :-«hnproved solu- 
tion dt a problem in, I. 7; on ihe 
of d^dtential ewros- 
sfons, i. J50; reseamhes in, ii. 409. 

observations, oh 1b« probabi- 
JNasoforror ii}, JL 106. 

optics, ftsqpeiimoiits and c^^ 

cidations rel^tve to, i. 131. 
iBexometer, h. 134, 290. 

of tie in Sobfe^^s 

Shield, i. 180. 


Pit(di-stom; of Newry, on the, ii. 172. 
Phiccnta Sir E. llotue on ii. 
176; on the existence of nerves in 
the, ii. 226. 

Plamria, on the genus, ii. 177, 238, 
l^anet, methods of calculating the ex- 
centric from the mean anomaly of a, 
ii. 87. 

Planets, figure of the, i. 341. 

Plants: — on the action of detached 
leaves of, ii, 47 ; on the motiems of 
the tendrils of, i. 434. 

Plates, transparent, on the action of 
their second surfaces upon light, ii. 
395. 

Piatina and mercury :—^la^m a 
combination of, i, 128, 175; action 
of upon each other, L 175. 

Plntiua : — new metals found with, i.l61, 
162, 207 ; from Brazil, i. 830 ; me- 
thod of rendering it malleable, ii. 
352; Us tenacity and specitic gravity, 

Platinum; — new Mmiaating, ii. 63; 
on combinationBof, ii. 124 ; sulphate 
of, a delicate test for jelly, iL 124 ; 
finely divided, action of on gaseous 
nuxtarei, H. 216. 

Playfair (J.), account of a lithological 
survey of SchebalUen, i. 409. 
Flesiosainm fomil, in the sandstone of 
legate I^rest, ii. 236, 

Pleura, on atrfbund In tbe, ii.202, 215. 
Pneumato-tborax, on air found ip the 
pleura in a case of, 202, 215. ^ 
Point de Galle, latitude and longitude 
of, ii. l77. 

Poisonous ftmgs of serpents, on the 
structure of, ii. 101. 

Poisons :—v^table, the modci in 
Which dea£ is pr^tieed by^ i. 397 ; 
on the action of on ihe animal sy- 
stem, i. 427 $ of the rattlesnake, ef- 
fects produced by, i. 354; of the 
eommon toad, H. 262, 

Polariaatiim and double reftnotion in 
otyataHiaed bodies^ on die laws of, 
ih 92, 104. 

— ^,ellip 

and laws o^ fi. 407 . 

Ofnight,<wi^i4^ 


492, 504.11. 4, 7, 14, 58^ 89, 50, 92, 
104> 122, 366, |9^ 

Fond (J.) on the demhiiemi # 
of the princlM fined 94^ 
obsemtion m aumsiar sdstiec 



4S9 


of 1^12, i. 'MiJ; ob«orv#tion of the 
winter aoUtice of 1 8 12, L 467 ; cftta- 
logue of north polar dt^tancea of the 
prmcipal fixed atara, 1. 440, 477 > 
li. 20; determination of the nortl) 
polar diatancea and jiroper motion 
of thirty fixed atara, ii. 20 ; on the 
parallax of tlm fixed atara, it. 05, 
60,70,102; on conatructing a oata^* 
iogue of fixed stars, ii. 90 ; on the 
parallax of AmiiUn, ii. 101 ; let- 
ter relative to the mur^ circle at 


(he EoyaJ Ohservatory, ih 160; on 
tite cliangGS in tlie declination of 
acme of the fixed stars, it. 182, 183, 
203 ; on the parallax of « Lyrm, ii. 
184; on the annual variations of 
some of the principal fixed stare, ii. 


Vorpoisc, structure of the stomach of, 
i. 256. 


Forrett (IL) on the constitution of the 
prusaic, of the ferruretted chyazic, 
and of the sulphuretted chyazic 
acids, ii, 21, 

Fort Bowen t'^xpertmenis made with 
an hivariabk pendulum at, ii. 290 ; 
on the daily variation and intensity 
in the dipping and horizontal ncedlea 
at, li. 293 ; observations to detei^ 
mine tho amount of atmospherical 
refractions at, ii. 296, 308. 

Portrait, on the apparent direction of 
eyes in a, ii. 214. 

Potash, discovenr of in sea-water by 
Br, Wollaston, ii. 112, 

Potassium, an easy mode of procruring, 
1613. 


Powell (Eev. B.)> inouiry into tho 
nature of (he radiant neating efieots 
from tarmtrial sources, ii. 236; ex- 
pertments relative to the passoge of 
‘ mdknt heat through glass screens, 
ih 280» , , . 


Pressure, its influence in producing 
dwihie tefraotikm, ih 7, 388. 

Brmmt fp,), <hi^qu«s mruM>^ue8 sur 
la chaleur, et ear raetkm dea corps 
- ^Piittaioeptentf i 84. 

Prinoep (J,) on the measurement of 

^ ii. 


of fo» 

sfcdatcut'ot' li> 113, m. . 

deiKjriprion hf> lid 


Proteus, Mexican, on tlic atgotts of 
generation of, ii. 221, 

Trout (Dr. W.) on purpuric acid, ii. 
100 ; on the clianges the egg under- 
goes during incubation, ii. 175 ; on 
the aoid and saline matters usually 
existing in the stomachs of animals, 
ii.204; on the ultimate composition 
of simple alimentary substances, ii. 
321. 

Prussiato of mercury, examiuadoii of, 
ii. 21. 

l^russic acid, the constitution o^ U. 21. 

Pumice, on the formation of, ii. 172. 

Ihirlficatiun of Tiiames water, spon- 
taneous, ii. 376. 

Purpuric acid, a compound of ammo- 
nia with a peculiar acid principle, 
ii. 100, 

Pus -experiments on, i. .383; on its 
conrorsion into new flesh, ii. 103. 

Pyrites, magnetical, im^ysis of, L 166, 

Pyrometer, Princ.ep’B, ii. 331, 

, register, Mr. Danioirs, ii, 

404. 

Pyrometric alloys, on the measurement 
of high temperatures witli, ii. 331. 

Q. 

Quadrupeds, on the intervertebral sub- 
stance in, i. 329. 

Qusgga, singular fhet respecting tlie, 
ii. 137. 

Quantities, algebraic, capable of geo- 
metrical representation, ii, 382. 

imaginaiy, on, i* 39, 216. 

> negative, on the ohjectiims 

gainst the geometrical represent;^ 
tion of their square roots, ii. 371, 
382. 

R. 

Raffles (Sir T.), account of the du- 
gong, iul29, 

Eana, account of tho urinary oigims 
and urine of two species of, if. 140. 

Rattleinaho, on the bite of the, i. 354. 

Reoc^nipne, ii, 300. 

Red Snpw, on the fungi which consti- 
tute the colouring matter of, U. 128. 

Reeve (Dr. H.), aocouiit of crerinism, 
i.292. 

Reflecting circle, improved, L 66. 
Re^xion t^prismafcic, method of ex- 
amining refractive and dispersive 
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powers by, i 90 ; on the laws which 
regtilate the poUrieatioii of light 
ih H ; renexion of light produ- 
omg polansMtioni ii. 394* 

Re£racnoii:*^tm(»i»{4ierical, on double 
images caused by, i* 16, 371, 500. 
H. 296, 308 ; horizontal, on the <{usn- 
tity of, i. 100 f some remarks upon, 
with the co-latitude of the 0ublin 
Observatory, i. 374; on astronomi- 
cal refractions, ii. 200, 207 ; on the 
laws of the polarization of light by, 
ii. 394. 

", double on its production 

by pressure, ii. 7, 389 ; on the laws 
of in orystaUized bodies, ii. 92 ; 
doub]y-refi*acting crystals, on the 
laws which regukta the absorption 
of polarized light by, ii* 104; two 
modes cf conducting observations on, 
ii. 122. 

Re&active and dispersive powers, 
method of examining by prismatic 
reflexion, i. 90. 

Hefraiigibtlity of radiant heat, i. 20; 
of ^ invisible rays of the sun, i. 22. 

Register-pyrometer, Mr. iDaniellX ii. 
404. 

Efdistian tin mine, account of, i. 273. 

Remiell (J.) on the eflbct of westerly 
winds in raising the level of the 
British Channel, i. 344; on the cur- 
rent to the westward of the Sdlly i 
Islands, ii. 17. 

Rennie (G.), experiments on the 
strength of matenals, fl. 87; experi- 
mente on Bie fViciion and abrasion 
of the sur&oes of solids, ii. 364. 

Rcsdsiance of fluids to b^es passing 
through them, ii. 327. 

RespiraSon W. Allen and Mr. 
W. M. Pepys on, i. 346. ii, 376 ; 
changes produced ki atmospheric air 
and oxygen gas by, L 306; inter- 
mption oi the circulation owing to 
the seepage of, i 389; on the etruo- 
ture ofthe organs of in the lanwey, 
myxine. Aphrodite aeuleata* and the 
leech, u. 23; erdfloial, ii. 121; on 
^ arerves W* ii* 133, 171 ; on the 
orgenSol^ ih theipfyUotalpa, 237 ; 

of birds, expern^ti on, ii. 376;; 
on the structure of the ceils of the 
human lungs^ iL flOflv 

Rete luueosum, bladti of flie negro, oh 
the use ii. 136/ 


Reversious, coiitingctii, depending up 
on three lives, i. 4.. 

Rhea americana^ i. 460. 

Rliinoceros anatomicid description 
of, i. 41 ; account of some fossil re- 
mains ofthe, ii.66,142; two-homed, 
account of the skeleton ii. 147 ; 
Aflriean, ii. 167. 

Rhodium, a new metal, i. 162. 
Richardson (Dr. W.) on the alterations 
in the structure of the rocks In Deny 
and Antrim, i. 300. 

Riding and carriage exercise, advan- 
tagee derived from, i. 349. 

Ritcme (Rev. W.) on a new pbotomo- 
ter to determine the relative inten- 
aities of artiflcial &C. ii* 231 ; 
on a new fbrm of the diflerenflal 
thermometer, ii. 309 ; on the per- 
meability of transparent screens of 
extreme tenuity by radiant heat, ii. 
310 ; .on electric conduction, ii. 360; 
on the electric and chemical theories 
of galvanism, u. 382; on the elas- 
ticity of threads of glass, and appli- 
cations of this |woperty to toruun 
balances, ii. 402. 

River Jordan, analysis of Are water 
of, 1276. 

Robertson (Rev. Dr. A.), new demou- 
stration of the binomid theorem, i. 
239 ; on tile precession of the emd> 
noxes, i. 263; methods of oelca- 
I lating the excentric flrom the mean 
{ anomaly of a planet, ii. 37; demon- 
strations of br. Madtelyne's fl>r- 
mulm for finding the longitude and 
latitude of a celestial ol^ject fttm ite 
right asoension and declination, and 
for finding its right ascendim and 
deelitiation fVom its longitude and 
latitude, fl. 33. 

Robertaou ( J.) cm the permanency of 
the variation of the oomps»s at Ja- 
maica, i. 241. 

Rook crystal, account of a 
made of; ii. Hl; on ihe mef^^ 
otttflttff finr micrometer/ 

Rooks, dteratioiis in the sbrnotme of 
in Derry and Antrim, i, 360. 
Rodriguez (Don Jasepm on ttiea- 
> suremetit & 

metadian oondnotid ln%iiilni}il W 
Limiti^oL W. Mndge. - 

Bqget (Dr. P. I4.)| neW 
pedlininlng ilm itivd 



lutimi of ivttmbdm, ii. 2; explanation 
of an optical deoeption in tiie ap- 
pearance of the apohoe of a wheal 
aeen through vertical apertures, ii. 
230. 

Roots, on the origin and formation of, 

1 . 328; on the causes which influ- 
ence the direction of the growth of, 
i. 398. 

Ross (Lieut. J* C.), observations to de- 
tenmne the amount of atmospherical 
refbiction at Port Bowen, U. 296. 

Rotation, on the magnetism of iron 
and other substances during, ii. 241, 
248, 249, 251, 293, 295, 805 ; elec- 
trical and magnetic, ii. 2B7. 

Rumford (Count) on a curious pheno- 
menon observed on the ^ciers of 
Chamouny, with observations on the 
propagation of heat in fluids, L 133 ; 
on tlie nature of heat, and the mode 
of its communication, i* 189. 

Rumker (C.), calculations of some oh- 
scTvati^ of the solar eclipse on 7th 
Sept 1820, ii 150. 

Rtttsell (Dr. P.) on the orifices fbund 
in poisonous snakes, i. 188 ; on the 
voluntary expansion of the skin of 
tile neck in the Cobra de Capello, or 
hooded snake, i. 157. 


Sabine (Capt E.) on irregularities in 
the direction of the compass needles, 
caused by the attraction of the iron 
in sk^ ii. 109 ; on the dip and va- 
riation of the magnetic needle, ii. 
110; experiments to determine the 
acceleration of the pendulum in dif- 
ferent latitudes, ii 144; on the tem- 
perature of the Caribbean Sea, ii. 
193; comparison of barometrical 
nmaeuremant, with the trigonome- 
trical determination of a height at 
%Rabergeii, ii 217 ; m the difib- 
tmm In the number of vibrations 
made by on Invaiiable pendulum in 
lamdon and at jQreemricbi H. 860; 
on tile ratio of the magnetic flirce 
# and In JUmdon, R. 826; 
^ tim dIflbreiHSi in the lengtii of 
tim eaopnds peadnbtm in London 
and Ri Pirio, IL 829 ; on the dip of 
tW mimieiio needle in LMmon, 
jbug. IMI, IL 155, Aug. 1828, ll 


357 ; on tiie reduction to a vacuum 
of an invariable pendulum, ti. 368 ; 
on tbe reduction to a vacuum of 
Capt. Kater*s convertible pendulum, 
ii. 381 ; note on the Rev. F. Fal- 
lows’s observations with tiie pen- 
dulum at the C^ of Good Rope, 
ii. 39; on the diflerence in the num- 
ber of vibrations made by an inva- 
riable pendulum at Greenwich and 
Altona, ii. 403 ; on the correction for 
variations of temperature, H. 404. 

Safety-lamp, Dr. Clanny’s, i. 467. 

, Sir. H. Davy's, ii. 32, 35, 

61,62, 

Salt, analysis of British and foreign, 
i. 356. 

Saltpetre, on the natural production of 
on tiie walls of buildings, i. 509, 

Salts, on super-acid and sub-acid, i. 
289. 

Sap in trees, on the asclent of, i. 58 ; 
on the descent of, i. 118, 201; the 
motion of, i. 147 ; the state in which 
it is deposited during winter, i. 172. 

Saturn, on tbe flgure of, i. 208, 246, 
298; the climate and atmosphere 
of, i, 246. 

Saussure (Th. de) $ur lad^composttiou 
de Tamidon 4 la temperature atmo- 
8i)h5rique par Taction de Tair et de 
Teau, li. 105. 

Say (Thos.) on tiie genus Ocytho5, ii. 
108. 

Schehalllen, lithological survey of, 1. 
409. 

Sebreibers (Dr. C.) on a doubtflil am- 

C ious animal of Omntaiyt called 
eus Anguiuns, i. 47. 

Schroeter (J. J.) on the planet Vesta, 
i. 270. 

: Scilly Islands, on the current to the 
westward 0 ^ ii. 17. 

Seoresbjr (W.) on the anomaly in tiie 
variation or tiie magnetic needle as 
observed on sbip^hoard, ti 108; 
experimemts on the mognetical pro- 
pertioft hi steel and iron by pereus- 
sidti, ii. X68, 210. 

Sea seipent,«^eseription of on eactror 
i^naiy marine animal, u. 
Seorrickness, on the orkin of, i 849. 
Seo^ water, on the speemogravify, tem- 
perature, and solisie contents 0 ^ ii. 
78, 111,178,855. 

Soa-worm, on the shatt of tbo, i 284. 



Seali on the i^erence of the teeth 
and ihafie of ^ ekull in ditierent 
fi)>ootes ii/ 108 ; on the atnicture 
of the fnuis and plaocnta of^ il. 213. 

Second aur£»ce9 of mmiparcnt pJatea^ 
tlteir action uyion lights ii 305. 

Seed9> on the direction of the radicle 
and germeu during the vegetation 
of» i. 218, 

Scoipervieom iectorumt the purest ma* 
lie add prepared from, ii* 23. 

Sepia and the Vermei testacea, dietin- 
guiehing charactere between the ova 
of, ii. 75. 

Seppings (R.) on a new principle of 
conitruoling shipe of war, i, 496. ii* 
80, with remarks on, by l)r. Young, 
u 498 ; by M . Dupin, ii. 02 ; on a 
new principle of conetructing mer- 
cantile shi^, ii. 125. 

Serpcntifomi Oabes, on a newly disco- 
vered genus of, ii. 802. 

Serpents, cm the poisonous fangs of, 
il. 101. 

Sewell ( W.) on a canal in the medulla 
spinalis of some quadrupeds, L 325. 

Sex not given to the eggs of birds, or 
to the spawn of dshes or insects, at 
any very early period of their growth, 
ii. 047. 

Shark, ovo-vivjbatous> on the mode of 
breeding of the, i. 874. 

Sheep, new variety Ih the breeds of, 
i. 451. 


Shdlrdsb, burrowing and boring, on, 
ii. 278, 

Shells :-^fossfl, ii. 198, 220; worm- 
shells, dosodption of a rare species 
of, i. 213, 234. 

ShtuNbuilding, on a new principle in, 
i. 496, 498. ii. 62, 80, 125. 

Ships:— ^mercantile, on a ttewpriiici|de 
dT Ojonstruetinff, ii. 125; on the ap- 

' fdseaticn of e^triosl combinations 
to the preserradon of the copper 
aheathing 0 ^ ii. 207, 213, 242, ^84. 

Sh^ war on a new ^ncipk of 
ooiiitniotitmi i 496. it. 80; re- 
marks by Dr. Young, 1.498 j by M. 
Dupio, 

Siamese twins, united, account of the, 
ILSSlY; 

Sight !-^oase of the recovery of, after 
having been deprived of It by cata- 
ract, 1 . 58 ; near anddUtimt, pbsor- 
vations Telativc to, i 4M. 


Silver, discovery of in Hetland copper- 
mine, i. 42. 

Simons (Dr.) on the velocity of sound, 
ii. 401. 

Sirias, its light compared witli: that of 
the sun, u. 355. 

Skiddaw, the height of, ii. 98. 

Sliding-rule, extension of theprinc^le 
of the, ii. 2. 

Smith (T.) on the poisonous fangs of 
serpents, ii. 101. 

Smilhson (J.), analysis of some cala- 
mines, i. 102; on a discovery of na* 
live minium, i. 232; on the com- 
pound sulphurot from Hue) Beys, 
1 . 284 ; on the composition of aeo- 
llte, i. 396 ; on a substance 
the elm tree, called ulmin, i. 447 ; 
on a saline substance from Mount 
Vesuvius, i. 474; fecte relative to the 
colouring-mattersof viq^etables, ii.86. 

Snakes:— poisonous, on the orHices 
funnd ill, i. 138; hooded^ on the 
voluntary expansion ^ the skin of 
the neck of, 1 . 157; on the progres- 
sive, motiem of, i. 424. 

Snow, red, on the fiingi which consti- 
tute the colouring-matter oi^ ii. 128. 

Snowdon, on die measurement 
132. 

Sobieski's Shleldyon the ch^gesofthe 
variable stdir in, i. 180. 

Solar and terrestrial light, some experi- 
ments on, U. 120. 

rays that ocoariou 

heat, experiments on, i 23, 94. 

ecHpae 7th Sept. 1820, emu- 
lations of some observations of, li. 
150 ; predicted by Thales, oh the, 
i. 400. 

— Imbt, experiments on, i. 61. 

— obiiemdKms, the uee^matmay be 
drawn flxim, L 49. 

rm, on magnedo influence In, 
0.27,263,351. 

- — tables, Delambrc^, eofrMbns 
thereof required by die Greenwich 
obeervations, ii. 329; m^ked by 
Mr^ Sondi's obsarvatmtts, nL 305. 

Solide;-^^^ the auriuilldn of aa 
hre terminarnd byflanos; 

on the irierion and ahKM^ 

euxfkees' of, ■ ii."364« ' ' 

SommiUe (Dr. W.) on'l^ ihliigo^^ 
xing power of 
soim rays, ii. 263. 
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Korbic aci4i a now vagotablo aotd» ii. 

22. 

SkMind, OB tbo velocity of, ii. 186, 221, 
632 , ^ 01 . 

and Ugbt,experimcntftrce{>ect- 

ing, i. 8. 

Sounds inaudible by certain ears, on, 
ii. 133, 

Sounding-board, in Attercli6b church, 
desoriptioii ii. 

South (J .}, observations of the apparent 
distances and positions of 436 double 
and triple stars, ii. 253; on the dis- 
cordances between tlie 8un% obsor- 
vad and computed right ascensions, 
ii. 285, with Prof. Aiiy'sromarks on, 
it 305 ; observadoDs ofthe apparent 
distances and positions of 360 double 
and tri})le stars, U. 224. 

the power of penetrating 
into by Udesoopes, i. 5 ; by naked 
vision, i* 6. 

Speoific names, on tlieir necessity to 
all such functions of simple elements 
as represent definite physicid pro- 

S orties, ii, 299. 

ericai surfaces, on the ahenrmtion 

it 120. 

Spheroid, on the expansion in a series 
of the attraction of a, ii. 102. 
Spheroids, on Laplace’s method for 
ccHpQputing the attractions o^ i. 413, 
416. 

Spinal morrow *on the formation of 
canal In the proteo-saurus for 
the, it* 128 ; on its iufiuenoe on the 
action of the heart, ii. 8, 10. 

Spine, on the meofaauism of the, ii. 
170. 

Spleen, its structure and uses, i 283, 
295. u. 137* 

Springs, mineral, of Enghmd, discovery 
of bromine m, ii. 402. 

structure of the, L 

374. 

moadmi, anatomiGal account 

loots of hegMive ^unufitiet, on 
the^eotimisn^ againatthe g eo- 
itaetncaliMpwim&tatiori^^o^ 37L 
on errors 

ail^ firmnihetidelQiiew 

k whieb th w axe trao^ 

Standett (|f. Cl), 4eiieri|dioB of m$ir 


Stannanea «ud staimane, i. 426. 

Stapes, on the physiology of ke, i. 188. 

Star, variable, in Sobicski's Shield, on 
tlm changes of, i. 180. 

Starch, sugar firom, ii. 105. 

Stars, catsdogue of nebulce and dusters 
of stm» m tiie southern hemisphere, 
it. 334. 

, double, on the changes in the 
relative situation of, i. 126, 158. 

, double and triple, observations of 

the apparent distances and positions 
of, u. 224, 263. 

, fixed :-^n the doclinations of, 

i. 245. ii. 182, 183, 203; north polar 
distances of, i. 449, 477. ii. 29, 206 ; 
on the parallax of the, ii. 65, 66, 76, 
79, 93, 102, 274, 308} on tlie me- 
thods of constructing a catalfiNpe of, 

ii. 99 ; investigation of the e^ots of 
parallax ond aberration of, ii. 151 ; 
catalogue of, between the zenith of 
Cape Town and the soutii pole, ii. 
222; on the atmual variations of, 
ii. 251 ; method of comparing the 
light of with that of the sun, ii. 355. 

on the relative distances of dus- 
ters oi\ ii. 100. 

Steam-engines in Cornwall, on tiiepn^ 
gressive improvements in the efii- 
cienoy of, ii* 393. 

Steel : — the beet kind of for a compass 
needle, ii. 141 ; developement of 
magnetical properties in by percus- 
sion, it. 166, 210 ; on tbe almya of, 
ii. 169 ; hord and sdl, on the elasti- 
city mid strength of. iL 216. 

Btod^ (J.) on the alloys of sted, ti. 
169. 

Stomach :---httman, on the gaatHc 
glands of, and the contraction whach 
takes pbm in that vkcus, ii. 79i 
influence of the nerves of the eighth 
pair on, i. 466 ; of ammala, nature 
of the acid and soHne mattmuiually 
existing ii. 204; on its otructure 
in ami)ail% i 256, 261; of the du<^ 
gonfe poci^ar structure of, IL 184 ; 
oftM iarltG^ ii889. 

Stone, new* mode of perlbrming the 

! high opeeation for the, M. 131* 

Stones :-^ontalning fixed dkaU, ine- 
tltod of analyiif^, i 196; bitomen 
k, ii. 208. 

Stony subetances said to bave kllcn 
on the oartii, on, i. 75> 109. 
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Storer (Dr. J.) m an ebbing and flow* 
ing etram diioovered by boring in 
flie harbour of Bridlington, ii. 6. 

Stream, an ebbing and flowing, ii. 6. 

Sublknate, eorroetve, on,, ii. 173. 

Sugar flrom starch, ii. 105. 

■*, examination of, ii, 325. 

Sulphate of magnesia, on the manufac* 
tore of at Monte della Guardia, ii.46. 

Sulpho-naphtholic acid, on, ii. 265. 

Sulphovinates, on, ii. 272. 

Sulphovinic acid, ii. 350. 

Sulphur, examination of, i. 320. 

and phosphorus, on some com- 

binationa of, i. 440. 

Suipburet : — triple, <»f lead, antimony, 
aud copper, i. 134 ; anadysls of, i. 
13S, 284 ; of copper, on the dliferent 
kin^ of, i. 137 ; of iron, remarks 
on, i. 155 ; compound, flrom Hue! 
Boys, composition of, i. 284; of car- 
bon, production of cold by the eva- 
porauon of, i. 473. 

Sulphuretted chyazic acid, ii. 21. 

Sulphuric acid and alcohol, on the 
mutual action of, ii. 271, 350. 

Summer solstice, 1812, Mr. Pond's 
observation i. 443. 

Stm method of viewing with tele- 
scopes of laige apertures, i. 21 ; re- 
frangtbility ^ tlie invisible rays of, 
i. 22 ; on tbe causes or symptoms 
of its variaMe emiiBion of light and 
heat, i.49, 55; on the motion of the, 
i. 107; on the discordances between 
Bie observed and computed right 
asoenaions of, ii. 285, 305 ; method 
of comparing the light of with that 
of the flxed stars, ii. 355 ; its light 
compared with Sirius, with a caame, 
with the moon, it. 355. 

Suit's rays, the blaok rete mucosnm 
of the negro a deflmoe against the 
fcorching eflbct o^ ii. 135. 

Sitspeiistcm bridges, matbemadcal the- 
ory of, ii. 260. 

s Wiow of lava, on the nests of tlie, 

■. 4 ' 7 - 7 . 

Taba^er, on iih« and physical 
properries of, ii. 115. 

Tad^ime the formation of flit in 
the intesflue of, ii. 40 ; on the 
chanm the ovum pfthe flrc^uadeiv 
goes during its formaticm, ii. 227. 


Tan artifioially produced, i. 103, 2U5, 

220 . 

Tannin, on an artificial substance pos- 
sessing the properties of, i. 100, 
205, 220. 

Tanning, on tbe operation of astrin* 
gent vegetables in, i. 114. 
Taniolium aud columbium, on tlie 
identity of, i. 336. 

Tapir of Sumatra, account of tbe ske- 
leton of the, ii. 147. 

Teeth of the Delphinus gangeticus, 
description of, ii. 99. 

Telescopes :--^n the power of penetra- 
ting into space by, i. 5 ; of lar^ 
apertures, method of viewing the 
sun with, i. 21 ; experiments with 
to determine very small angles, i. 
166; achromatic, on the construe-* 
lion of with a fluid concave lens, 
IL 333, 345 ; on com^niting the ra- 
dii of curvature for achromatic ob- 
ject-glasses, ii.3l6; Cassogroinian, 
compared with the Gregorian, i. 
468, 493; refracting, constructed 
I with a fluid concave lens of 7*8 
iuebos aperture, if. 356; zenith, 
method of applying the vertical float- 
ing coIMmator to, iL 342. . 
Tellurium, L 351. 

Temperature, determination of the 
higher degt^os of by means of a new 
registor-pyrometcT, ii. 331, 404; 
correction for its variations with the 
invariable pendulum, it. 404. 
Temperatures, higii, on the measure- 
ment of, ii. 331. 

Tendrils of plants, on the motions of, 
i. 434. 

Tennant (B.) on the composition of 
emery, i. ^ ; on two metals found 
in the blaok powder oner the solu- 
tion of platina, i. 161 ; on pro- 
ducing a double distillation by the 
same neat, i 513; mode ot procu- 
riiw potassium, i* 51 3. 

Tersd^ shell of the sea<*vonii proved 
to belong to a species of, i 234. 
Tirado on the sht^ 1 234, 

Tbrede mmolw, anatomy of tiier h 2M. 
TWes, op the solar ecUpse said to 
^ have been predioted i 46i^ 
TbamTes water, on 4e sjKmti^ 
purificatum of» ii. 376; 

Thermometer, diflkrantial, oh a pew 
form of the, ii. 300. 
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Tli^rtmoraeterf iis higher degrees eeti- ' 
mated by a new register-pyrometer 
lit 4(H. 

Therriiometrical barometer for mea- 
suring altitudes, ii. 08; measure- 
ment of Snowdon by, ii. 132. 

llioinas (H. L.), anatomical descrip- 
tion of a male rhinoceros, i, 41. 

Thomson (Dr. Thomas) on oxalic acid, 
t. 285 ; analysis of a new species of 
copper ore, i. 479 ; on some of the 
compounds of chromium, ii. 313. 

Ihreaus of gloss, their el^ticity ap- 
plied to torsion balances, ii, 402. 

Tiarks (Dr. J, L.), observations made 
with chronometers for ascertaining 
the longitude of Madeira and Fal- 
moHth» ii. 219. 

Tides between Foirleigh and the North 
Foreland, and explanation of tlie 
supposed meeting of the tides near 
Dungeness, ii. 113. 

Tlllard (S.), narrative of the eruption 
of a Volcano in the sea oH the Island 
ofSt. Michael, i. 422. 

Timber, on the expansion and contrac- 
tion of, ii. 73. 

Tin mine, Relistion, account of, i. 275. 

Titanium, metallic, Ii. 180, 190. | 

Toad, common, on ^e poison of, ii. 262. ' 

Todd (JT, T.), exi>Gnment8 on the tor- | 
podo, ii. 30, 57. 

Tongue, on the structure of the, i. 111. 

Tor^o, experiments on tlie, ii. 86, 
57, 354. 

Torsion, modulus of^ in diffwnt species 
of wood and of metals, ii. 362. 

Torsion balance ooiistructed with 
threads of glass, ii. 402. 

'Fransit instrument, made by Mr. Dol- 
loiid for the Cambridge University, 
ii. 246; on the derangements of, 
ii 261, 3U ; description of Sir J. 
l^wth’s, n.i85. 

Tredgold (T.Y on the elasticity and 
strength of hard and soil steelj ii. 

Trow j-i^ofn the ascent of the sap, 1.53; 
the dwent of the s^, i. 118, 201 ; 
tike motion df the aap, 1. 147 ; state 
in vrhidh the sap ii deporited during 
witrt«i»| i. 1 72", reprodttctioti of htide, 
h 206 * on tl^ inverted action of ihe 
albamous remit, i 236 1 on die for- 
maritm 6f the i 25« ; on the 
iticon verdbiihy of berk into attuir- 


num, i. 290; on the alhumuni of, i. 
311; origin and formation of the 
roots, i. 328 ; cm the parts impaired 
by age, i. 308 ; on die causes which 
induence tlie direction of the growth 
of the roots, i. 398 ; on the expamdoU 
and contraction of timber in different 
directions relative to the position of 
the medulla, ii. 73 ; on the oOice of 
the heart wood, ii. 87. 

Trigonometrical survey, i. 33, 129. 
ii. 18.5. 

Trimmer (W. K.), account of some 
organic remains found near Brent* 
ford, i. 459. 

Troughton (E.), method of dividing 
astronomical and other instruments 
by ocular inspection, i. 323. 

Turner (Dr. E.) on the composition of 
chloride of barium, ii. 377. 

Twins, Siamese, account of them, it. 
397. 

U. 

Ulmin, i. 447. 

Uran-glimtner, on two species of, i* 209. 

Ure (Dr. A.}, exj^erimental researches 
on caloric, ii. 97 ; on the ultimate 
analysis of vegetable andanimal sub- 
stances, ii. 179. 

Urethra: — human, on the, iL 130; on 
the ro-establishment of a canal in tlie 
lace of a portion which had been 
estroyed, ii. 149. 

Uric acid : — on the effects of magnesia 

K. >4n preventing an increased formation 
of, i. 363, 469; purpuric acid efo- 
tained from, ii. 100. 

Urinary calculus : — on the structure of 
calculi, i. 303, 305 ; account of one 
of uncommon magnitude, i. 339 ; 
cystic oxide, a new species ef, i. 376 ; 
on tho tendency to calculous dis- 
eases, ii. 359, 412; analysis of se- 
veral belonging to the Norfolk and 
Norwich Hospital, ii. 359. 

— — ^ oxgans and secretions of so^ 
of the amphibia, ii. 94 ; ^ftwo 
cios of the Kana, account^, ii. 140. 

Urine on the composition of, i. 364 ; 
induenee of adds upon tlie composi- 
tion of, i. 469; oftaecamdi dn ike, 
i. 244 ; its dissimilaritY in animaU 
whose diet is similar, ii. 140. 

Uterine system in women, on n nud- 
cottformatlon of, ii95. 
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Uteniv^ OA (the pamge of 610 

ovum from theorarinm to the, ii* 70. ! 


Vacud^ on tlie eUtctt^teol phenomena «x- 
Hbited in, ii. 159 ; on the reduction 
of the vllKatianft ii pendultune to a 
vacuum, ii« 368, 381. 

Vaisseanx Anglais, do la structoro des, 
iLie2. 

Van Beek (Dr.), observations on the 
velocity sound, ii. 401. 

Vaporisaation, on iheoxktenceofalimit 
to, ii. 286. 

Vas brove, on the diaoovery of valvee 
iuthe bmnohes oi tlie, U. 137. 

Ve^table and animil substanoes, on 
£e ultimate analysis of, ii. 179^ 

Vegetables :^^-^trmgetit, their opera* 
non in tannings i 114; chimp of 
some of the proximate principles of 
into hitume|k i. 159 ; on the colour- 
ing matters of, ii. 86. 

Vegetation of seeds, on the direction 
c^the radidki and gormen, 1. 218. 

Veins, metalUferous, electvo*magnetic 
prmierttes of> ii. 412« 

Vweities^ alulae, on ^^ethods 

VelJeUy of sotmd^ titv.ji.l88, 221, 

401. 

Vermes testacea, and tite dis- 

tingukhhig charaotors between tlie 

^ova 0^ U . J75. 

i. 270, 271. 

Vesuvius, on a Saline substanoe from, 
1. 474; on the eruptions 0 ^ ii.839. 

Vibdo tritid, microscopical dwerra- 
tions on tfas|yi.<'i79. 

Vision :..*Hmiphtoediante^ 
i 3ft ; casern the recovsry of tight 
after having been deprived of itT>y 
oatatnoCi, L 68; power of tito to 

a^i^t itself to different distances, !. 
jiff; 4biititical nature of tits bumours 

with catamts in their 
Ms, 1 wi ; efipstiments on, i. 411; 
ebaervutiw twative to thenbtir and 
dSitaut tight of dHfrrent persons, L 
444, 444 ; atiatomitid 4truoture of 
tile eye, iL U9 ; on tiie moHous of 
aye, ii^ liO, m ; on senti*^ 
cussatioh of tiie optic nbreas, M. ill ; 


case Of 0 k«ly who received sight at 
an advanced age, iL 289. 

Volcano in the sea off the island t)f St. 
Michael, narrative of the eruption of, 

i. 422 j in the moon, ii. 142. 
Volcanoes, on the phenomena of^ (i. 

338. 

Volta (A.) on the electndty excited by 
the mere contact of different con- 
ducting substances, i. 27^ 

Voltaic apparatus, i. 252, 317. 

— battery, experiments with a, 

ii. 27 ; its influence in obviating tile 
edbets of the dlvition of tho e%htb 
pair of nerves, ii. 156. 

W. 

Walker (R.) on the production of ar* 
tidda! cold by munate Of Kme, i. 4<1. 
Walker TJ.) on the resistance of fluids 
to homes passing tbrotigh them, a. 
327. 

WahuB, some ourious frCts rospccting 
the^ if. 213. 

Ware ( Jame8)j*-*CaSe of the necovciy tS 
sight after h4\7nff been deptived m 
it by cataracts, 1. 58 ; ehaCrvhtions 
relative to the near and d)statlt Si|^ 
of diflferent persons, i, 444, vrfth 6ijf 
G. Bkigdon> addition^ rehnirks oth 
464. ' , ' ' 

Warren (Rev. Js) oh the obj(ections 
agaiitst the pbfhetriCai reprcscnta* 
tM of til# square roots of negative 
quantities ii. 373 ; on the geothe* 
triCal representation of the powers of 
quahtities whose jndioes InvotVe the 
square roOts of negative quantities, 
iL382. 

Wator -on the quantity of ^ases ab^ 
soibed by, i. 193 ; its enun! tetttoe* 
ratore at tito bottom of ycos, i 183 ; 
on the compresSibiUty oR 1!* 134, 
289. .... 

•*— * of the Mediterranean, wi tho, 
■'ii.34^. 

IPhaine^ on the spontanims bu* 

rifrmtion of, h, 376. 

Waters, mine:^, (ff Btitotn^ oh th# be* 
etirrence of iti^ne and bromine In, 

Watt (0.) on basatt, h Iftt, ' 
WaveUtto; a new toinen4, i 
Wax; VMtoble, from %a4h 1 #4. 
Weaver on the fetoil w ^ 

■ land, iL.246. ' ■'■■■■ ■ ' ■ 
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«iid aceofnnt of tilic 

ooiKstiucdon and of the 

new «t«adardtt of^ ii* 254. 

Welle (W.^ C.), enpeHmenti on vision, 
I 411, 

Whale :-^tructure of the stomach of 
the, i. 256 ; on the organ of hearing 
in the, i. 415. 

Wheat tainted with must, mooess of 
purifying^ ii, 57 ; on tho Vibrio tri- 
tici, me cause of that disease called 
ear<ock]e or purples in, ii, 179. 

Wheweli (Jlev. W,), general method of 
calculating the angles made by any 
planes of crystals, ii. 227. 

Whidbey (J.)t account of the sinking 
of the 0uMh frigate Ambuscade, and 
tnode of recovery, i. 124. 


account of fossil bones 
found in oavems iuclosed in the lime- 
stone rocks at Plmouth, ii. GO, 142; 
on some fossil bones discovered in 
caverns at Oreston, ii. 180. 

Wilson (Dr, A. P. W.) on the functions 
of the nervous system, ii. 373. 

Wine, proportion of alcohol contained 
In several kinds of, i. 408. 

Winter solstice of 1812, Mr. Pond’s 
observation of^ L 457. 

Wires, extremely fine, method of draw- 
ing, i. 455. 

Wol&^don (Dr.W.H.)on double images 
caused by atmoiq)herical refraction, 
Lid; cm the chemical production 
and agency of electricity, i. 61 ; me- 
thod of examining rofriictive and dis- 
persive TOwers by prismatic reflec- 
tiorLi.OO: on the oblique reiriu:tion 
of Iceland crystal, i. 92 ; on a new 
metal found in crude platina, i. 162 ; 
on the jfinite extent of the atmo- 
aphere, Ii. 160; on the discovery of 
palladium, i* 207 ; on the force of 
|>emisriiQh, i. 213 ; on fairy-rings, 
I. on supeiNLoid and sub-acid 
aalt^ i. 289; on ^^tina and native 
pallwum ihmi l 330; on 

|he idento df colnt^lum and tan- 
taawn, h 336 ^ description ^o 

b 337 ; on mus- 
om^ action^ origin of sea-siekness, 
and advanitoSs derived ri- 
ding, i 343 ; on cystic o^de, 370 ; 
^ the inij^t in 

d*r«boteam«attus,i 


primitive crystals of carbonate of 
lime, bitter spar, and ironstone, i. 
422 ; on a pcriscopic camera obscunt 
and microscope, 1. 438 ; on the ele- 
mentary particles of certain crystals, 
X. 446 ; on a method of freeriugat a 
distance, i. 448 ; description of a 
single lens micrometer, i. 455 ; me- 
thod of drawing extremely fine wires, 

i. 455; synoptic scale of ehemioal 
equivalents, i. 477 ; on the catting 
diamond, ii. 43 ; experiments on the 
mass of native iron found in Brazil, 

ii. 45 ; discovery of traces of potash 
in sea-water, xi. 1 1) ; on tiie methods 
of cutting rook crystal for microme- 
ters, ii. 124; on sounds inaudible 
by certain ears» ii* 133 ; on tlie con- 
centric adjustment of a triple ol;^ect- 
glass, ii. 157 ; on metallic titanium, 
n. 180 ; on the apparent magnetism 
of metdlic titanium, ii. 199 ; on se- 
mi-decussation of th^optic nerves, 
Ii. 211; on the appmnt direction 
of the eyes in a portrait, iL 214 ; 
method of rendering platina mallea- 
ble, ii. 352 ; description of a micro- 
scopic doublet, ii. 353 ; method of 
comparing the light of the sun with 
that of tiie foxed stars, ii. 355 ; on 
the water of the MedltexTanean, ii. 
355 ; on a difbrential barometer, ii. 
363. 

WoUaston (Rev. F. J. H.), description 
of a thermometrical barometer for 
j|g^ *jgieosurihg altitudes, ii. 68; on tiio 
~ measurement of Snowdon, ii. 132. 

Wombat, structure of the, i. 310. 

Wood and ston% on the strengtii of^ 
ti. 87* 

WoodhouHo (Rev, Rob.) on the neces- 
sary truth of conclusions obtained 1^ 
means of imaginary quantities, i, 
39; demonstration of a theorem re- 
lative to tike solidity of a sphere, i. 
42; on the analytical and geome- 
trical methods of investigatioxi^ L 
70; on the integration of Mliiennal 
expr^ons with whfoh|i||p«ans in 
physioal astienomy ate ^neefod, 
1. 150 ; on the transit instrument of 
tim Cambridge Observatory, ii. 261; 
on tbe derani^monta of transit in- 
strementi by me e^ts of tempera- 
tnee^ li on* 

Wootib exparimenta cm, i 163. 



d«Aeription of a me ipe* 
ciee of, I 233, 3d4. 

Y. 

YamO (W.) on the change in the pla> 
of hon-pheaeante, li* 317. 

Yeiloty (Dr.) on the tendency to cal- 
culous diseases, and nature of uri- 
nary concretions, il 359, 413. 

Young (Dr. T.) on sonnd and light, L 
3 ; on the mechanism of the eye, L 
35 ; on the theoiy of light and co* 
lours, i« 33 ; on some cases of the 
^oduction of colours, not hitherto 
described, l 92; e^qMriments gnd 
calculations relative to plv^sical op- 
tics, 1. 131 ; on the cohesion of du- 
tds, i. 171 ; hydraulic investigations 
dir ascertaining the motion of the 
blood, i* 298 ; on tiie functions of the 


heart and arteries, 1. 314 ; table of 
eleotiMe attractions, and on the se- 
quences tif double decomposition, i* 
325 ; remarks on the ohliW tijAers, 
&o. in d^e construction of ships, i. 
494 ; on the probabilities of enroahk 
physical observations, and on the 
Entity of the earth, ih 106; 
prestion for the refraction an at- 
mosphere resembling that of the 
earth, ii. 207 ; formula for expess- 
ing tho decrement of human life, ii. 
276. 

Z. 

Zaritih, on the stomach of the, ii. 389. 

Zeolite, on a mineral substance for- 
merly suppsed to be, i. 209 ; com- 
position of, i. 396. 

Zo<q)hytes, experiments on, i. 25. 
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